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0 Antibacterial agents. 

0 Novel naphthyridine-, and quinolinecarboxyiic acids as antibacterial agents are described as well as methods 
for their manufacture, fomiulation, and use in treating bacterial Infections including the description of certain 
novel intermediates used in the manufacture of the antibacterial agents. 
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ANTIBACTERIAL AGENTS 



CROSS-REFERENCE TO RELATED APPUCATIONS 



This 1$ a continuation-in-part of United States AppUcatlon Serial No. 147.462 filed January 25. 198a 



US Patent 4.341,784 discloses certain substituted 7-(3-amlno-l-pyrrolidlnyl)-1-ethyi-8-fluoro-1,4^ihydro- 
4OX0-1. d-naplitfiyridine-3-cart}0xylic acids having the general formula: 



The compounds are disclosed to have antibacterial activity. 

The Journal of Medldnai Chemistry, ^.1358 (1980) .discloses certain substituted quinollne-3-carboxylic 
adds having the structural formula 



may be pyntDlldinyl. See also US Patent 4,146,719. The compounds are disclosed to have antibacterial 
activity. 

Certain 7-heterocycIic substituted 1 .S-naphthyridines are disclosed in Eur. J. Med. Chem. - Chemica 
Therapeutica, 29, 27 (1977). US Patents 3,753,993 and 3.907.808 disdose certain 7-pyridylquinoionas. 

European "Patent Applications 229.635 and 206,101 cover certain 1,8-bridged-1. 4-dihydro-4- 
qulnolinones having the formula 



BACKGROUND OF THE INVENTION 




NHR 




C2H5 



wherein 
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(CR3R4)n— r ^ 
to B^^B 



wherein Xi is hydrogen, NOa, 1-3C aflcyl or halogen: Xt is halogen, I^C-alkyi, 1-3C-ailcylsulphenyl or 
75 optionally substituted phenylsulphenyl; Xs Is hydrogen, halogen or methyl. 

US Patent 4.774,248 discloses certain substituted 1-phenyl-6,Mlfluoro-1.4-dihydro-4-oxo-7-(1- 
pipera2inyl)-qulnol]ne-3-carboxylic adds of general formula 



20 

•C-ORi 



26 • F R 

US PATENT 4,704.459 discloses a process. for certain 1 -substituted aryl-1,4-dihydro-4-oxonaphthyridine 
derivattvesxjf general formula 



30 



35 



40 




<« US Patent 4,649.1 44 discloses certain 1 .S^iaphthyridine derivatives of general fonnula 

0 



.COOH 

so 



RlNH 

55 . 

US Patent 4.571.396 discloses certain naphthyridine-qulnoHne-, and benzoxazlneHrarboxylic acids with a 
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bridged side-chain at the seven-position. 

Copending US application 080.113 dsdoses certain naphthyrldine*, quinollne-, and benzoxazine- 
carfooxyQc adds with a bridged side-chain at the 8eveni)ositlon and a hydrogen, fluoro or amino at the five* 
position. 

5 The references teach that these compounds possess antibacterial acttvfty. 

SUMMARY OF THE INVENTION 

10 

One aspect of the present Invention Is a compound of Formula 1 

.COORi 



75 



30 

or a pharmeceutlcally acceptable add addition, or base saK thereof wiierein Z Is 



o 

fft 



35 



111 40 



45 



SO 



55 
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NBsR* 
(CB5R«)a« 



70 



IS 



20 



25 



30 



35 



40 



45 



SO 



55 



N N— 



wherein R4 is hydrogen, alkyl of from on© to four carbon atoms, or cycioalkyi of from three to six carbon 
atoms, r' ts hydrogen, hydroxy!, alkyl of from one to four carbon atoms, phenyl or phenyl substituted by 
halogen, alkyl or alkoxy, n is an integer of from 0 to 4. Rs and Rc are each indejjendently hydrogen. lower 
alkyl 0/ cycloalkyi: X Is CH. CF. CCI, CBr. N, CCF3, CNH2, CNOa, CR, or COR wherein R is lower alkyl 
and R' Is hydrogen or lower alkyl; 

R3 is lower straight branched, or cyclic alkyl of from one to three carbon atoms; 
Ra is alkyl of from one to four carbon atoms, vinyl, haloaikyi, hydroxyalkyi of from two to four carbon atoms, 
cycloalkyi of from three to six carbon atoms, phenyl or phenyl substituted by halogen, alkyl, HH2 or OH; 
Ri Is hydrogen, alkyl of from one to six carbon atoms, or a cation. 

The preferred compounds of this invention are those wherein X is CH. CF. CCI, or N. 

Also prefenBd compounds of the Invention are those wherein R2 is cyclopropyl. ethyl, or 2,4- 
difiuorophenyl. 

Other preferred compounds of the invention are those wherein R3 is methyl, ethyl, isoprapyl. or 
cyclopropyl. 

Other prefeffed compounds of this Invention are those wherein Ri is hydrogen or a pharmaceutically 
acceptable base salt such as a metal or amine salt 

Other preferred compounds of this invention are those wherein Z is 
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(CRaR«)B, 



wherein FU Is hydrogen or methyl, r' Is hydrogen or methyl, n Is 0, 1, or 2, R3 and R« are each 
Independently hydrogen or methyl 

Particularly prefenred compounds are those where Z is selected from the group consisting of 



/ CHa 
CH3 



CHaN 



CH3 

/ ^ mi 1 



CH3 
CK3 



fjN— ^ HNCH3 LJn- ^ 



HIIC2H5 ^ or jj>^\Js^ 



6 
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Most preferred compounds Include tho^ wherein X Is CH. CF, CO; R2 is cyciopropyl; R3 is CH3. Et 
R, is H; and Z Is 




CH3 



Particularly prefen^ compounds of the Invention are compounds having the names: 
1-cyciopropyl-e,8-dlfluoro-1 ,4-dihydro*metehyM-o)co-7-(1i)ipera2inyl)-3-qdnollnecariJO^ add, 
7-(3-amino-1 •pyrrolldinylH-cyclopropyl-6,8-dif!uoro-1 .4-dihydro-5-methyl-4-oxo-3-quinolinecart}Oxyilc add. 
1-cydopropyl-7-I3Kethyiamino)m8thylh1 -pyrrofi-diny l>63Hiifluoro-1 .4-dihydro-5-methyM-oxo-3- 
quinolinecarboxytic add, 

7^3^aminomethyl)-3-methyh1i5yrrolidlnyl>1<ydopropyl-6.Mifiuoro-l,4<lihydo-^ 
quinollnecarboxyllc add, 

1<ydopropyl-e,8-dmuoro-l.4-dihydro^ethyl-7-t3Hnethyl-1-piperazinytH acid, 

1-cyclopropyl-6-fIuoro-1 ,4-dihydro-5-methyl-4HDxo-7Kl-piperazinyl>-3KTulnolinecarb^^ add, 

1 -cyclopropyl-6-fluoro*1 ,4-dhydro-5-methyl-7-{3-methyl-li3ipera2lnylH^o-3-quinoline^ add. 

7- (3-amino-1-pyrrolIdinyl)-1<yciopropyl-6-fluoro-1 ,4-dihydro-5-methyl-4-oxo-3-quinonnecarboxyilc add, 

8- fluoro-l -{2,4KilfIuorophenyl>-1 .4-dihydn>-5-methyl-7-(3-methyl-1 iJiperazinylH-oxo^-quinollnecarboxylic 
add, 

7-(3^ino-1i3yrTolidinyl)-6-fluoro-H2.4Kiifluorophenylh1.4Kiihydro-5^ 
acid. 

7-[3.aminomethyih3-methyM-pyrnDlidinyi]-6-fluoro-1-(2,4Hjifluorophenylh1,4Klih 
quinotinecarboxytlc add. 

7.{3-(endo^ino)-8-azabicydot3^.1 ]oct-8-yll-8<hloro-1 -cydopropyl-Wluoro-l .4-dihydro-5-methy 1-4^x0-3- 
quinolinecad3oxyllc add, 

and pharmaceutlcally acceptable add addition or base salts thereof. 

Other preferred compounds of the invention are compounds having the names: 
1-cydopropyl-6.8-d»fluoro-1 .4KUhydro-5^thyh7H3-methylM-piperazlnylH-oxo-3-quinolinecarb^ add. 
7-(3-amlno-1 -pym5«dinyl)-1 -cydopropyl-5-ethy l-6,8-difluoro-1 .4-dihydro-4-oxo-3-quinotinecarboxyllc add. 
7-{3-amino-1-pyrroiidinyl)-1 ,5-dicydopropyl-6.8-difIuoro-1 ,4-dihydro-4-oxo-3-quinoiinecaboxylic add. 
1<ydopropyl-7^3K(ethylamino)methyl>1i)ynroiidinyi]-6-fluoro-l.4Klihydro-^ 
quinolinecarboxyiic add. 

7-I3-(aminomefhylh3-methyl-1 -pyrroiidiny ipi -cyclopropyl-6-fIuoro-1 .4-dihydro-5-methyl-4-oxo-3- 
quinolinecarboxylic add, 

7^3-amino-l-pyrroildinyl)-S<hloro-1<ydopropyl^fluoro-1,4Kiihydro-5-methyl-4^^ 
acid, 

8<hloro-1 -cydopropyl-7-{3-{(ethy lamino)methyi]-1 -pyrroiidinylH-fluoro-l .4-dihydro-5-methyl-4-cxo-3- 
quinolinecarboxytic add. 

a-chioro-1<ydopropyl-e-fluoro-1,4Hiihydro-5-methyl-4<xo-7-(1iDipera2inyl)-3Hquinoli add. 
8<hloro-1 -cydopropyl-e-fluoro-l .4-dihydn3-5-methyl-7-{3^ethyl-1 -piperazinyl)-4-oxo-3-quinolinecarboxyiic 
acid, 

7-{3-(aminomethyl>-3-methyi-1 -pynroiidinyi]-8-chloro-1 -cydopropy l-6-fluoro-1 ,4-diliydro-5-methy 1-4^0-3- 
quinolinecarboxyiic acid, 

7- (3-amino-1 -pyrrolidinyl>-8-bromo-1 -cydopropyl-6-fIuoro-1 .4<lihydro-5-methyl-4KDxo-3-quinoilnecarboxylic 
add, 

8- bromo-1<ydopropyl-6-fluoro-1.4<iihydn>^ethyl-7H3-methyl-li5ipera2inyl)-^ 
add, 

7^3Kaminomethyl)->methyl-1i5ynolldlnylH-bromo-1-cyclopropyl-6-fluoro-l.4-dlhydr^^ 
quinolinecarboxyiic add, 

7-{3-amino-1 -pyrroiidinyl)-1 -cyclopropyl-6-fiuoro-1 ,4-dihydro-e-hydroxy-5-methy l-4^xo-3-quinolinecarboxy lie 
add. 

1<ydopropyi-7K3K(ethylamino)methylh1-pyn'OlidinyiH-«uoro-1.4-dihydro-84iydro 
quinolinecarboxyiic acid, 

1 -cydopropyl-6-fluoro*1 .4-dihydro-8-hydroxy-5-methyl-4-oxo-7-(1 -pip8razinyl)-3-quinolinecarboxyiic add. 
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7-(3-aminch1i>yrTOfldinyl)-1<ydopropyl-e-fiuoro-1,4-d^ 
quInoUnecarboxyllc add. 

1 -cydopropyl-7-{a<(ethyiamino)methy n-1 -pyrrolidiny*]-6-fluoro-1 ,4Klihydro-armethoxy-5^nethy M-oxo^ 
qulnofinecarlxficync add. 
5 l-cydopropyl-Wluofo-1 ,4Klihydro-8-methoxy-7-(3^Ti©thyl-1i3ip8fazinyl)-5HT^ 
quinormecarfooxyltc add, 

7-^3-amino-1i5ym)IidinylH<yclopropyl-6-fluoro-1,4-dihydro*me%^^ 
add. 

1 <ydopropyi*fluon>-1 .4-dIhydro-5-m8thyl»7-(3-methyl-1 -pipera2inyl>-8Htit^<^4K))co^uinoiinecart)oxyl^^ 
TO add. 

7- I3Kamlnomethyl)^ethyMi)yrrolldlnylh1-cyclopropyl-e-fluoro^ 
quinollnecarboxyfic add, 

8- amino-7-(3-amino-1 -pyrrolidinyiy-l -cydopropy l-6-f!uoro-1 ,4-dihydro-5-m9thy M-oxo-3-quinolin6carboxylic 
add, 

IS 8-amino-1-cydopropy«-6^uoro-1.4Klihydro-5-me%l-7-{3-m 
add. 

8-amino-7-(3-(aminomethyl)-3niethyf-1 -pyrrolidinylh1-cydopropyh6-fluoro-1 ,4-dihydro-5^ethyM-oxo-3- 
quinotlnecarboxyllc add, 

7-(3-amin(>1i5yrrolidinyl)-1<yclopropyl*fluoro-5Hnethyl-1 ,4-dihydro-4-oxo-1 ,8-naphthyridina-3-carboxyllc 
20 acid, 

1 -cydopropy l-«-fluoro-1 ,4-dihydro-5-methy l-7-(3-methy 1-1 -piperaziny l)-4-oxo-1 ,8-naphthyridine-3-carboxy!ic 
add, 

1 -cydopropyl-5-ethy l-6-fluoro-1 .4-dihydro-4-oxo-7-(1 -piperazinyl)-! ,8-naphthyridine-3-carboxyiIc add. 
7-(3-amino-1iDyrrolidiriylH.8-dmuoro-1-(2.4-dfIuoroph0nyl)-1,4-di 
25 quinolinecaitoxylic add, 

6,8-difluoro-1 -(2,4-dlfluoropheny ,4-dihydro-5-methy l-7-<3-methyl-1 -piperaziny IH-oxo-3- 
quinonnecarboxylic add, 

7-[3-(aminomethy l)-3-methy 1-1 -pyrrolidlny ll-6,8<Ufluoro-1 -(2.4-difluoropheny ,4-dihydro-5-methy l-4-oxo-3- 
quinolinecaitoxyiic add, 

30 7-{3-amino-1 -pyrrotldiny -ethy l-6,8-difluoro-1 ,4Hdihydro-5^ethy l*4-oxo-3-quindin8carboxy lie acid. 
1 ^thyl-7-{3-{(ethylamino)methy ihl -pyrroiidinyl]-8,8-difIuofo-1 ,4-dlhy dro-5-methy l-4-oxo-3- 
quinolinecarboxync add, 

7-(3-amino-1 -pyrrolidInyl)-6.&Kllfluoro-1 -(2-fIuoroethyi)-1 .4-dihydro-6Tnethyl-4-oxo-3-quinoIinecarboxylic 
acid, 

36 6.8^ifluoro-1 -(2-fIuoroethy l)-1 .4-dIhy dro-5-methyl-4-oxo-7-(1 •piperaziny l)-3-quinoiinecarboxy lie add, 
7-(3-amino-1 -pyrroIIdInyi)-6,8KJiflucro-l ,4-dihydro-5-(nethyi-4^oxo-1 •vinyi-3-quinalineearboxyllc acid, 
6.8<ilfluoro-1 ,4-dihydro^methy i-4-oxo-7-(1 -piperaziny -vinyl-3-qulnoilnecarboxy lie add, 
6,8<liffuoro-1 .4-dihydro-5-methyl-7-{3-methyi-1-piperazinylH-oxo-1-vin acid, 
7-<3-amino-1 -py rrolldiny l)-6-f Iuoro-1 -(2,4-dlfIuorophenyl)-l .4Hdihydro-5-methyl-4-oxo-3-quinoIinecarboxylic 

40 acid 

6- fluon>1 -(2.4-dif iuoropheny i)-1 ,4-dihydro-5-methyi-7-(3.5-dimothyl-1 -piperazinyl)-4-oxo-3- 
quinolinecarboxylie add, 

7- (3-amlno-1 -pyrrolidInyl)-1 -ethy i-6-fluoro-l .4-diiiydro-5-methyi-4-oxo-3-quinolinecarboxy ilc acid. 
1 -ethyl-6-fluoro-l .4-dihydro-5-fnethy l-4-oxo-7*(l -piperazinyO-3-quinoIineearboxyllc acid, 

45 7-[3H(ethylamino)memyllM-pyrrolidinyl]-8-nuoro-1-(2-fiuorethyi)-1.4Kii^^^^ 
quinolinecarboxylie acid, 

S-fluoro-l -{2-fiuor©thyl)-1 ,4-dihydro-5-methyt-7-(3-methyl-l -piperazinylH-oxo-3^quinolinecarboxy lie add, 
7-(3-amlno-l -pyrrolldinylH-fluoro-l -(2-fIuoroethy 1-1 ,4-dihydn>-5^methy l-4-oxo-3-quinolinecarboxy lie add, 

7- (3-amino-1-pynrolidinyl)-e-fluoro-1 .4-dihydn>5-fnethyl-4K)xo-l-vinyi-3<iuinoIinecarboxylie add, 

so 6-fiuon>1 .4HiiIiydro5^ethyl-7-(3.5-dimethyi-1 -piperazinylH-oxG-l -viny l-3-quinolinecarboxy lie acid, 

8- cliloro-7-(3-afnino-1 -pyrrolidiny l)-6-fiuoro-1 -(a4^dif luorophenylhl ,4-dihydro-5-methyl-4-oxo-3- 
quinolinecarboxyllc add, 

8<hioro^fluoro-1-(2,4-difluorophenyl)-1.4Kilhydro-5-m6thyl-7*(3-methyl-1i^ 
quinolinecarboxylie add, 

55 7-[3-(aminomethy l)-3-methyi-1-pyrroIidinyl]-8-chloro-8-fluor(>-1 -{2,4-difiuorophenyf)-1 ,4-dihydro-5-methyi-4- 
oxo-3-quinolinecarboxylle acid, 

8-chloro-6-fIuoro-1 -(2,4-difluoropheny l>-1 ,4-dihydro*methy l-7-(3,5-dinnethy 1-1 -piperaziny l)-4-oxo-3- 
quinoiinecarboxylic add, 

8 
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SK*Ioro-l-ethyh6-mioro-1 ,4-dihydro-5KnemyM-oxo-7-pipera2inyJ-3K5UinoIl^^ acid, 
7K3^lno-l-pyrroBdlnyl>-8^loro-1-ethyl-6-fluoro-1 ,4-dihydro*methyl-4-ox(>4<juinofinecar^ acid, 
8K:hloro*1-ethyl-7^3H(ethylamino)m8thyi]-1i)yTO 
quinollnecarboxyllc add, 

6 7-(3-amino-1-pyrro«diny!>*chioro-e-fluoro-1 -(2-fluoro8thylH ,4<lihydn>^ethyl-4-oxo-3-quinoOnecarboxyllc 
add, 

8<hloro-6-fluoro-1 -(2-fluoro0thyl)-1 ,4^ydro-5-m©%^^ 
quinollnecarboxytic add, 

7-(3-amino-1-pyrrolkilnyl)-e<hloro-6-fluon>1 ,4-dihydrt>5-methyM-ox(>:1-vinyl-3<Hi»noiine^ add, 
10 aK*IOfo-e-fluoithT .4Kllhydn)-5-methyM-oxo-7-(1 -piperazinyl)-! -vinyi-3^ulnolinecarboxy lie add, 

7-(3-amIno-1-pyrroildrTyl>-l-cyclopropyl-6-fluoro-1 .4-dihydro-5,8KJimethyl-4-oxo-3-quInoiin8carboxylic acid. 
1-cycIopfOpyl*nuoro-1.4Klihydn>-53Klimethyl^x(>7K1i:ip8ra2iny^ acid, 
1 -cydopropyl-Muoro-1 ,4Klihydro-5,Wimethyl-7-(3-methyl-1 ^ipera2inylH-oxo-3-quinoiinecarboxy lie add, 
7-{3-(amlnometiiy l)-3-mGthy 1-1 -pyiT0lidinyl>1 -cydopropyl-6-fluoro-1 ,4-dihydro-5,8-dimethyl-4-oxo-3* 
75 quinolinecarboxylic add, 

lK:ydopropyi-7H3^(ethylamlno)m0thyfh1i)yrrolidinyl]-6-fluoro-1,4HJih 

quinolinecarboxylic add, 

7-(3-amlno-1-pyrrolldinyl)-6-fluoro-H2,4<lifIuorophenylh1,4<iihydn>^,8<i^ 

quinollneearboxyUc add, 
20 6-fluoro-1H2,4<llfluorophenyih1,4Klihydro-5,Mimethyl-7-<3-methyl-1-p 

quinolinecarboxylic add, 

7H3Kaminomethyl)-3Hnethyl-1-pyrTolidinylI-Muoro-1-(2.4-dm 
quinolinecarboxylic acid, 

7-{3-amlno-1-pym50dinyl)-1-ethyl*fluoro-1,4KJihydro-5,8<limethyMHDxo-3-^ 
25 1-ethyl-6-fluoro-1 ,4<IiMro-5,S-dimethyh7K3-methyl-1-plpera2inylHHDXo-3-quinolinecar^ acid, 
7-(3-amino-1 -pyrrolidiny l)-1 -cydopropy l-6-fIuoro8^fiuoromethyl-1 .4-dihydro-5-methy i-4-oxo-3- 
quinolinecarboxylic add, 

1-cyciopropyl-6-fluoro-8-trif!uorom0thyM .4-dihydro-5-niethyi-4-oxo-7-(1 -pipera2inyl)-3-qulnolinecarboxylIc 
add, 

op 1<ydopropyi-6-fIuoro-8-trffluoromethyl-1,4^ihydro-5-methyl-7-(3-me 
quinolinecarboxylic add, 

7-{3-(aminomethyi)->methyl-1-pyrroiidinylh1<ydopropyl-6-fluoro-8ptrifluorome%h 
oxo-3-quinolinecarboxytic acid, 

1 -cydopropyl-7-{3-[(0thy lamino)methylh1 -pyrrolidinyll-6-fluoro-8-trtfluoromethy 1-1 ,4-dihydro-5-(nethyi-4-oxo- 

35 a-quinoltnecarboxylic add, 

7-(3-amino-1i3yrro«dlnyl)-6-fIuoro-H2,4-dinuoroph0nyl)-e-trif!uorome% 

qulnotlnecarboxyfic add, 

6- fluoro*H2,4-difluorophenyl)-8-trifluoromethyl-l,4<lihydro-5-fne%l-^^ 

quinolinecarboxylic add, 
40 7H3-(amInomethyl)-3-methyl-1-pynrolIdlnyl]-d-fluoro-1-(2,4<lifIuoroph 

methyl-4-oxo-3-quinoilnecarboxyiic acid, 

7.{3-amino-1-pynt>lidinyl)-l-ethyl-6-fluoro-8-trifIuorornethyl-1.4<llhydro-5-m^ 
acid, 

1^thyl-6-fluoro-8-trifluoromethyl-1.4Kiihydro-6Hnethyl-7^3-m©thylM 
45 add, 

1-ethyl-6,8-difIuoro-1 ,4-dihydn>5-methyl-4-oxo-7-{1-plperazinyl)-3-quinoiinecarboxyiic acid, 
6,Mifluoro-1-<2,4-difluorophenyl)-1.4-dhydro-5-me%l-4K>xo-7K 

6.8-difluoro-1-{2,4-df!uoroph8nyl)-1 ,4-dlhydro-5-methyl-7-{3,5-dimethyl-1 -plperazinyl)-4-oxo-3- 
quinolinecarboxyllc add, 

50 6-fluoro-1-{2,4-dlflucrophenyl)-1 ,4-dlhydro-S-methyl-4-oxo-7-{1-piperazinyl>-3-quinorinecarboxylic add. and 

7- [3-(ethylamino)m0thyl-1 -pyrroIidinyiH-fluoro-1 -(2.4-difluoropheny . 4-dihydro-5-m0thyl-4-oxo-3- 
quinoiinecarboxyiic add. 

The Invention further Indudes certain novel intermediate compounds having the names 
1<yciopropyi-6,7.84rtfluoro-1.4-dihydro-5-methyl-4-oxo-3-quinolinecarbo^ add ethyl ester. 
55 2.3.4,5-tetraf1uoro-6-methytbenzoic add. 
2,3.4.5-tetrafiuoro-6-methylbenzoyl chloride, 
ethyl 3-{2,3,4,5-tetrafluoro-6-methyiphenyl)-i3-oxo-propanoate, 
ethyl 2-<2.3A5-t6trafluoro-6-methylbenzoyl)-3-ethoxyacrylate, 

9 . ' 
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2-(2,4,5-trffluon>-3-trimethylsiIylphenylH.4^»nie*^^ 
ethyl 2-<2,3A5-tetrafluoro-6-methylbenzoyI)*3-cydopropy(am 
2-(2A5-trffluoro-6-^nethyl-3-trime%lslIylphOT^^ 
2K2.4,5-trifluoro^ethylphenylK4-dimethyl-2-ox^ 
5 2-(3<hloro-a4,5-trifiuoro-«^nethylphenylH4-<llmathy^^ 
2-<3-brom(>2.4>trifluofO-6HTiethylphenylH.4HSmethyW 

2^2,4.5-trffluon)-34iydroxy-6-methyIph8nylH.4KJ^ 
2'^2.4,5-trifluoro-6-methyl-3HiltrophenylH.4-<lim0th 

2- (2A5-trifIuoro^,9-<limethylphenyIH.4<Iimethyl-2K)xazoK 

TO 2-{2,4.5^rifluon>-3^trifluoromethyl)-6-methylphenylH 
2,6<lichloro-5-fluoro-4-methyl-3-pyrldinecartx)xyllc acid. 

3- chloro-2A5-tr1fluoro-6-methy(ben2oic acid, 
3-bromo-2,4,5-trifluoro-d-mdthylbenzoic acid. 
2.4,5-trifIuoro-6-fnethyl*3-nitrob6nzoic add, and 

19 2.4.5*trifluoro-3.S-dim0tliylben2oic add 

Another aspect of the instant invention is the following process for preparing compounds of Formula I 



20 




COORi 



wherein Ri. R2, R3, R*. Rs. R«. Z. n, r', and X are as defined above which comprises reacting a compound 
of Formula 11 




40 



with an amine corresponding to the group Z wherein ail of the above tenns are as defined above in Formula 
I and L is a leaving group which may preferably be fluorine or chlorine. 

Yet another aspect of the instant invention is a process for preparing compounds of formula 



^ ^COOH 



50 




wherein R is allcyl which comprises reacting a pentafiuorooxazoline with all(yl lithium producing a compound 
of formula 



55 
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1^ 



P 

10 

followed by addle hydrolysis. 

Yet another aspect of the present Invention Is a process for preparing compounds of fomnula 

FvJss^COOH 



20 3 



wherein R is alkyi which comprises 
25. (a) reacting a compound of formula 



30 



'XC' 



as 

with a bdSQ and trimethyisilyl chloride producing a compound of formula 



P 

^ SiMea 

(b) reacting that compound with a base and an ailcyl halide producing a compound of formula 

50 



55 
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(c) removing the SIMes and 

(d) hydrofyzing the resulting compound. 

Yet another aspect of the preserrt Invention Is a process for preparing naphthyridlnes of Formula I by 
(a) reacting a compound of formula 

0 0 

F, 



with oxalyl chloride and dimethylformamide and quenching with alcohol to produce the con'esponding ester 

0 Q. 



CI N ^N' 
I 

(b) reducing the double bond to produce a compound of formula 

0 0 



Cl N 

I 

R2 

(c) treating the compound from step (b) with a base, then mettiyt iodide to produce the alkylated 
compound 
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R2 

(d) rotntrodudng tho double bond and reacting the resulting naphthyridlne with the desired amine by 
known means. 

The Invention also includes a pharmaceutical composition which comprises an antibacterially effective 
amount of a compound having structural Formula i and the pharmaceutically acceptable salts thereof in 
combination with a pharmaceutically acceptable carrier. 

The Invention further includes a method for treating bacterial infections in a mammal which comprises 
administering an antibacterially effective amount of the above defined pharmaceutical composition to a 
mammal In need tiiereof. 

DETAILED DESCRIPTION 

The compound of tfie invention having the structural Fonmula I may be readily prepared by treating a 
corresponding compound having tiie Fonnula II above witti tiie desired cyclic amine as defined by Z. For 
purposes of tills reaction, ttie aikylamine substituent of Z may, if desired, be protected by a group which 
renders it substantially Inert to tiie reaction conditions. Thus, for example, protecting groups such as ttie 
following may be utilized: 

cartx)xyiic acyl groups such as formyl, acetyl, trifluoroacetyl; 

alkoxycarbonyl groups such as etiioxycarbonyl, t-butoxycarbonyl, /S,;3.i3-trichloroettnoxycarbonyl, ^- 
iodoethoxycarbonyi; * 

aryloxycart3onyi groups such as benzyloxycarbonyl, p^ethoxybenzyloxycarbonyl, phenoxycarbonyl; 
silyl groups such as trimetiiylsilyl; and groups such as trityl, tetrahydropyranyi. vinyioxycarbonyl. 
o-nitrophenyisulfenyl. dlphenylphosphlnyl. 
p-toluenesutfonyl. and benzyl may all be utilized. 

The protecting group may be removed after tiie reaction between a compound as defined by Fomnula II and 
Z If desired, by procedures known to tiiose skilled in ttie art For example, the etiioxycarbonyl group may 
be removed by add or base hydrolysis and tfie trityl group may be removed by hydrogenolysis. 

The reaction between ttie compound Formula II and a suitably protected compound as defined by Z 
may be performed witii or witiiout a solvent preferably at elevated temperature for a sufficient time so ttiat 
tile reaction Is substantially complete. The reaction is preferably cam'ed out in ttie presence of an acid 
acceptor such as an alkali metal or alkaline earth metal carbonate or bicarbonate, a tertiary amine such as 
triethylamine. pyridine, or picoline. 

Alternatively an excess of the compound of Formula VI may be utilized as the acid acceptor. 

Convenient solvents for ttiis reaction are nonreactive solvents such as acetonitrile, tetrahydrofuran. 
etiianol, chloroform, dimettiylsulfoxide. dimetiiylformamide. pyridine, picoline, water, and ttie like. Solvent 
mixtures may also be utilized. 

Convenient reaction temperatures are in tiie range of from about 20 to about 150 C; higher 
temperatures usually require shorter reaction times. 

The removal of ttie protecting group may be accomplished either before or after Isolating ttie product I. 
Alternatively, tiie protecting group need not be removed. 

The compounds of ttie invention of Z are eitiier known compounds or ttiey may be prepared from 
known starting materials by standard procedures or by variations ttiereof. For example, 3-pyr- 
roltdinemethanamines having ttie formula D 
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10 



rs 



20 



fi 



fU 35 

lU 
mi 



r— N-H 

CB2NHR3 



may be readily prepared from the known starting material methyl 5^xo-1-(phenylmethyl)*3-pyrrolidin8car- 
boxylate, A, [J. Org. Chem.. 33. 1519 (1961)1 by the following reaction sequence. 

^COaCHa , ^CONHRa 



CHiCcHs 



CH^C^Hs 

a 



. ^CHzNHRa 



CH2NHR3 



N 
i 

CHaC^Hs 



The compound wherein R3 is hydrogen, namely 3-pyrrolidinemethanamine, has been reported In J. 
<o Org. Chem.. ^. 4955 (1 961 ). 

Thus Compound A may be converted to the conesponding amide B by treatment with RgNHa; for 
example, a saturated solution of ethylamine in an alkanol such as methyl alcohol may be utilized. The 
diamide B may next be reduced to produce the corresponding diamine C. This reduction may be canied 
out using lithium aluminum hydride, for example, in a convenient solvent such as tetrahydrofuran. 
^ Compound C may next be debenzylated, for example using hydrogen and 20% palladium on carbon 
catalyst to produce the diamine 0. Alternatively, when R « H in C, the primary amine function may be 
protected witii a group R4 as defined, hereinabove. For example, tiie primary amine function may be 
acylated with an acyl halide such as acetyl chloride by well known procedures. The primary amine function 
of C n may also be converted to a carbamate ester such as the ethyt ester by treatment with etiiyl 
so chlorofbrmate In ttie presence of a strong base such as 1 ,8-diazabicyclo[5.4.01undec-7-ene in a convenient 
solvent such as methylene chloride. The benzyl group may next be removed, for example as described 
above for Compound C, tiiereby producing Compound D where R is -COaEt which after conversion to a 
compound of Z may be reacted with a compound having the Formula II to tiiereby produce a conresponding 
compound having the Formula I. The -COaEl group may be removed by standard procedures. 
ss The syntiieses of tine starting compounds represented by Formula II are illustrated in the following 
schemes. 

Scheme l below illustrates the formation of 1-cyclopropyl-6.7.8-trifluoro-1,4-dihydn>5-alkyl-4-oxo-3- 
quinolinecarboxyiic acid. 
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StOH 



aci 



In Scheme 1 above the 2-pentafiuorophenyl-4,4-dlmethyl-2-oxa2oiine 111 is reacted with alkyi lithium at 
-20 *C to +25*C to give the 2-<2,3,4.5-tetrafluoro^alkylphenyl)-4,4-dimethyl-2-oxa20line IV which is 
hydrolyzed under acidic conditions (preferably refluxing dilute hydrochloric acid) to give the con-esponding 
benzoic add V. Compound V is reacted with oxaiyi chloride and the product condensed with the dlanion of 
monoethyi malonate (prepiared from monoethyi malonic add and n-butyi lithium in THF) to produce 
ketoester VII. This ketoester is treated with triethyl orthoformate in acetic anhydride to form adduct VIII. 
Reaction of compound VIII with cyclopropyiamine in t-butanoi or ether gives enamine IX; other primary 
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amines can be used in thts reaction, such as aliphatic amines (ethyiamine etc) and aromatic amines (p- 
fluoroaniline, 2,4-dIfiuoroaniline, etc) The enamlne is reacted with potassium t-twtoxide in dry t-t)utanol to 
form the desired cydized compound X. which can be hydrolyzed In refluxing add to give Compound XL 
Scheme 2 below illustrates syntheses of 5-alIcyl, 8-X qulnolines (X ^ F). 



16 



EP 0 32S 881 A2 




17 



EP0326 891 A2 



tn Scheme 2 above the add XII is converted to Its add chloride vfa reaction wfth oxaiyt chloride, and 
the add chloride is treated with 2*amino-2inethyi-1-propanol to give N-{2-hydroxy-1,1-dImethylethyl)-2,4,5- 
trifluorocarix>xamide (Compound XllI). This amide Is cycflzed to the crudal intemiediate oxazdine XIV by 

5 reaction with thionyl chloride In chlorofdrm. Compound XIV Is then treated with a base, preferably lithium 
diisopropylamide. In THF or ether at -78* C and quenched with trimethylsilyl chloride to produce siiylated 
oxazoline XV. Compound XV is treated with base (again, preferably lithium diisopropylamide) in THF or 
ether at 0* -20* C and then quenched with an allcyl iodide to give, upon work-up, the allcylated intennediate 
XVI. Removal of the trimethyisiiyi group Is accomplished by treatment with cesium fluoride in wet DMF: the 

10 resuiting compound XVU is hydrolyzed to the corresponding benzdc add XVill in refluxing dilute hydrochlo- 
ric add. This benzoic add is elaborated into 1-cydopropyl-e.7-difluoro-1.4-dihydrD-5-aIIcyl-4-oxo-3- 
quinoiinecarboxylic acid using the methodology previously described in Scheme I. 

Alternatively, siiylated intermedate XVI can be transformed into a variety of 3-substituted compounds 
via ipso attack on the trimethylsily group. For example, Compound XVI Is reacted with chlorine In the 

1$ presence of Iron powder and then hydrolyzed in dilute refluxing add to give 3-chloro-2,4,5-trifIuoro-6- 
alkylbenzoic add XIX; this add is elaborated as before to give qulnoline XX. SImilarty. oxazoline XVI is 
treated with N-bromosucdnimide in chloroform (or with pyridlnium bromide perbromide in dichloromethane) 
to give the analogous 3-bromo oxazoline which is hydrolyzed and canied on to give Compound XXII. 
Reaction of Intermediate XVI with lead tetraacetate and trifluoroacetic acid, followed by acid liydroiysls, 

20 gives 2,4,S-trifiuoro-3-hydroxy-e-allcylbenzolc add (XXIII); the phenol can be converted to the methyl ether 
via reaction with methyl iodide and potassium carbonate In acetone. This 2,4.5-trifiuoro-3-methoxy-6- 
alkylbenzoic add is carried on to the 8-methoxy qulnoline XXIV (where R » CH3); further treatment with 
HBr cleaves the methyl ether to give the corresponding S^ydroxy quindlne XXIV (where R » H). Rnally, 
nitration of siiylated compound XV! with nitric add in sulfuric add and hydrolysis of the consequent 

2S compound yields nitro add XXV, which Is further elaborated to afford 1-cyclopropyi-6,7-difluoro-1 .4-dihydro- 
5-alkyl-8-nitro-4-oxo-3-quinonnecarboxylic acid XXVI (where Ri « 0). Reduction of the nitro group to the 
amino group can be accomplished using Raney nickel to yield quinoiine XXVI (where Ri =« H). 
Scheme 2A below outlines an alternative route to the 5-aikyl,a-chloro quinolones. 
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XIX 

XXXIX 



25 



30 




In Scheme 2A above the oxazoline XIV is treated with a base, preferably lithium dlisopropylamide. in 
35 THF at -78' C and quenched with hexachloro acetone to produce the chloro oxazoline XXXVIII. Compound 
XXXVllI is treated again with a base, preferably lithium dlisopropylamide. in THF at O' C and quenched with 
an aJkyI iodide to give, upon work-up. the Intermediate XXXDC Hydrolysis of the oxazoline moiety in 
refluxing dilute hydrochloric acid gives benzoic add XIX. This acid is elaborated into 8-chloro-1-cyclopropyl 
•6,7-difluoro-1,4-dihydro-5-allcyl-4-oxo-3-qulnoiinecarboxylic acid POQ. 
^ Scheme 3 below illustrates synthesis of 5,d-diailcyl quinolines. 
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In Scheme 3 above oxazofine XIV (prepared in Scheme II) is treated with a base, preferably lithium 
35 diisopropylamide, In THF at "78*C and is quenched with an ailcyl hallde (such as methyl iodide, ethyl 
iodide, etc.) to give Compound XXVII, where R » alkyl. Treatment with additional base (preferably lithium 
diisopropylamide) in ether at 0* C followed by addition of an aikyl halide affords dialkyi oxazolines such as 
XXVIII. The Intermediates are hydrolyzed and carried on as before to give 5.8-diaiky 1-1 -cyclopropy 1-6,7- 
difluoro-1.4-dihydro-4-oxo-3-quinoIinecart)oxylic acids XXX. 
^ Scheme 4 below illustrates a synthesis of 5-alkyi naphthyridines 
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In Scheme 4 above pyridine ester XXXI ( Chem. Pharm. Bull. 35 (1987), p 2280) is reacted with a base 
such as lithium diisopropylamide in THF at low temperature followed by an aikyl haiide such as ethyl iodide 
or methyl iodide; hydrolysis of the ester In dilute add affords compound XXXIll. 

Alternatively, ester XXXI can be hydroiyzed In dilute add to give pyridine acid XXXV which is, in turn, 
converted to the corresponding oxazoline In the usual manner (see Scheme 2). This oxazoiine (Compound 
XXXVI) is reacted with an ail<yl lithium (such as methyl lithium), then rearomatized with DOQ or chioranii. 
This sequence of reactions gives the alkyl-substituted pyridine XXXVII, which yields, upon acid hydrolysis, 
the necessary intermediate XXXIll. 

Compound XXXIll can be elaborated to the 5-aikyl-7-chloro-1-cyclopropyl-6-fiuoro-l.4-dihydro-4-oxo- 
1.8-naphthyridlne-3-carboxyiic add in the usual manner. 



Scheme 5 



21 



EP 0 326 891 A2 



0 0 0 0 



NaBHaCH 



CHa 0 0 0 0 



'^I^^Yl^O'^ 1) 3BULI THF-70*C ^N,^VXvJk^ 

.A , A 



1) NaB 

2) PhSeCl 

3) H3O2 



CH3 0 0 ^ .NHBCC CH3 0 0 

i A V A 

NHj 

Also prepared by this method: 
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In Scheme 5 above, the known naphthyridne add 1 (US Patent 4,683,457, 1987) is reacted with oxalyl 
chloride and OMF and then quenched with absolute, ethahol to give ester 2. Reduction of the double bond is 
accomplished with sodium cyanoborohydride to afford compound S.'which is then treated with sec- 
butyllithtum at -78*C. The dianion is treated with methyl iodide to give the alkylated intermediate 4, The 
double bond is reintroduced in a series of steps: first treatment with sodium hydride, followed by addition 
of phenylselenyl chloride and oxidation with hydrogen peroxide. The finai ester 5 can then be reacted with a 
variety of amines in the usuai fashion. 

Scheme 6 outlines the synthesis of 5-allcyl, d^uoromethyi derivatives. 



1. LDA/THF 

F^'^^F 2. COj/BtjO F^'^I^F "Q-C 

84% cOaH 

88% 

XL 0 0 

B fl 

0 !• ClC-CCl 

CF3 CF3 
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Scheme 8 begins with the treatment of 2,4.5-trifluorobromoben2ene with a base, preferably lithium 
diisopropylamide, in THF at -78*C. This anion Is quenched with carbon dioxide to give» upon acidification, 
acid XL The acid is reacted with HF/SF* at 120' C to afford the trifluoromethyl derivative XU. The requisite 
acid functionality is Introduced via halogen-metal exchange (preferably with butyl lithium in ether at -78' C) 
followed by carbon dioxide quench and acidification. Compound XUI is then treated with oxaiyi chloride to 
fomt the acid chloride and added to 2-amino-2-methyl-1-propanol In chloroform at 0* C to produce hydroxy 
amide XUIL Cyclization to the key intermediate oxazoline XUX is accomplished In the usual manner - that 
is, treatment with thionyl chloride followed by sodium hydride. Deprotonation of XUV by lithium 
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dilsopropylamfde at -78*0 and reaction of the anion with an atkyi iodide yields the fully sut)stttuted 
oxazoUne XLV which can to elaborated into the target quinolone XLV1 using the previousfy established 
methodology. 

The compounds of the invention are capable of forming both pharmaceutically acceptable add addition 
5 and/or base salts. Base salts are formed with metals or amines, such as alkali and alkaline earth metals or 
organic amines. Bcamples of metals used as cations are sodium, potassium, magnesium, caidum, and the 
like. Examples of suitable' amines are N,N'-db^izylethylenedlamlne. chloroprocaine,. choline, 
dlethanolamine, ethylenediamlne. I^ethylglucamine, and procaine. 

Pharmaceuticalty acceptable add addition salts are formed with organic and Inorganic acids. 
TO Examples of suitable adds for salt formation are hydrochloric, sulfuric, phosphoric acetk:. citnc, oxalic, 
malonic, salicyclic, malic, gluconic, fumarto, sucdnic, ascorbic, maleic, methanesulfonlc. and the like. The 
salts are prepared by contacting the free base form with a suffident amount of the dedred add to produce 
either a mono or di, etc salt in the conventional manner. The free base fonns may be regenerated by 
treating the salt form with a base. I=br example, .dilute solutions of aqueous base may be utilized. Dilute 
rs aqueous sodium hydroxide, potassium carbonate, ammonia, and sodium bicarbonate solutions are suitable 
for this purpose. The free base forms differ from their respective salts forms somewhat in certain physical 
properties such as solubility in polar solvents, but the salts are otherwise equivalent to their respective free 
base forms for purposes of the Invention. Use of excess base where r' Is hydrogen gives the correspond- 
ing basic salt 

20 The compound of the Invention can exist In unsolvated as well as solvated fonns. Including hydrated 
forms. In general, the solvated fonns. Including hydrated forms and the like are equivalent to the unsolvated 
forms for purposes of the invention. 

The alkyi groups contemplated by the Invention comprise both straight and branched cart)on chains of 
from one to about six carbon atoms. Representative of such groups are methyl, ethyl, propyl, isopropyl, and 

25 the like. 

The cydoalkyl groups contemplated by the Invention comprise those having three to six cartwn atoms 
such as cyclopropyl. cyclobutyl, cyclopentyl, and cyclohexyl. 

The alkoxy groups contemplated by the Invention comprise both straight and branched carbon chains, of 
from one to about six carbon atoms unless otherwise specified. Representative of such groups are methoxy, 
30 ethoxy. propoxy, i-propoxy, t-butoxy, hexoxy, and the like. 

The term, hafoaikyl. is intended to Include halogen substituted straight and branched carbon chains of 
from two to four carbon atoms. Those sWiled In the art will recognize that the halogen substltuent may not 
be present on the o-carbon atom of the chain. Representative of such groups are j3-fiuoroethyl, iS* 
chloroethyl. /9,i3-dlchloroethyl, ^-chloropropyl, ^-chloro-2i3ropyl, 7-*oddbutyl, and the like. 
35 The term halogen is intended to include fluorine, chlorine, bromine, and Iodine unless otherwise 
specified. 

Certain compounds of the invention may exist in optically active fornis. The pure 0 isomer, pure L 
Isomer as well as mixtures thereof; including the racemic mixtures, are contemplated by the invention. 
Additional asymmetric carbon atoms may be present in a substituant such as an alkyI group. All such 

40 isomers as well as mixtures thereof are Intended to be Included In the Invention. 

The compounds of the invention can be prepared and administered in a wide variety of oral and 
parenteral dosage fomis. it will be obvious to those skilled in the art that the following dosage forms may 
comprise as the active component either a compound of i=ormula I or a conesponding pharmaceutically 
acceptable salt of a compound of Fonmula I. 

45 For preparing phanmaceutical compositions from the compounds described by this invention. Inert 
pharmaceutically acceptable carriers can be either solid or liquid. Solid form preparations indude powders, 
tablets, dispersible granules, capsules, cachets, and suppositories. A solid carrier can be one or more 
substances which may also act as diluents, flavoring agents, solubillzers, lubricants, suspending agents, 
binders, or tablet disintegrating agents; It can also be an encapsulating material. In powders, the canier is a 

50 finely divided solid which is in admixture with the finely divided active compound. In the tablet the active 
compound Is mixed with canrier having the necessary binding properties in suitable proportions and 
compacted in the shape and size desired. The powders and tablets preferably contain from 5 or 10 to about 
70 percent of the active ingredient Suitable solid caniers are magnesium carisonate, magnesium stoarata, 
talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth, methyl cellulose, sodium cartjoxymethyl 

55 cellulose, a low melting wax, cocoa butter, and the like. The tenm "preparation** is Intended to Include the 
fomiulation at the active compound with encapsulating material as carrier providing a capsule in which the 
active component (with or without other canriers) Is surrounded by carrier, which Is thus In association with 
It Similariy, cachets are included. Tablets, powders, cachets, and capsules can be used as solid dosage 
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form3 suitable for oral administration. 

Liquid forni preparations include solutions, suspensiond, and emul^ns. As . an example may be 
mentioned water or watar-propylene glycol solutions for parenteral injection. Such solutions are prepared so 
as to be acceptable to biological systems (isotonicity, pH. etc). Uquid preparations can also be formulated 

5 in solution in aqueous polyethylene glycol solution. Aqueous solutions suitable for oral use can be prepared 
by dissolving the active component in water and adding suitable colorants, flavors, stabilizing, and 
thickening agents as desired. Aqueous suspension suitable for oral use can be made by dispersing the 
finely divided active component In water with viscous material, l.e.. natural or synthetic gums, resins, methyl 
cellulose, sodium carboxymethyl cellulose, and other well known suspending agents. 

10 Preferably, the pharmaceutical preparation Is in unit dosage form. In such form, the preparation Is 
subdivided Into unit doses containing appropriate quantities of the active component The unit dosage form 
can be a packaged preparation, the package containing discrete quantities of preparatton. for example, 
packeted tablets, capsules, and powders in vials or ampoules. The unit dosage fonn can also be a capsule, 
cachet or tablet itself or it can be the appropriate number of any of these packaged fonms. 

;5 The quantity of active compound in a unit dose of preparation may be varied or adjusted from 1 mg to 
100 mg according to the particular application and the potency of the active ingredient 

In therapeutic use as agents for treating bacterial infections the compounds utilized in the pharmaceuti- 
cal method of this invention are administered at the Initial dosage of about 3 mg to about 40 mg per 
kitogram daily. A daily dose range of about 8 mg to about 14 mg per kilogram is preferred. The dosages, 

20 however, may be varied depending upon the requirements of the patient the severity of the condition being 
treated, and the compound being emptoyed. Determination of the proper dosage for a particular situation is 
within the skill of the art Generally, treatment is Initiated with smaller dosages which are less than the 
optimum dose of the compound. Thereafter, the dosage is increased by small Increments until the optimum 
effect under the circumstances is reached. For convenience, the total daily dosage may be divided and 

25 administered in portions during the day if desired 

The compounds of the invention display antibacterial activity when tested by the microtitration dilution 
method as described in Heifetz, et ai. Antimicr. Agents & Chemoth,, 8, 124 (1974), wiiich is incorporated 
herein by reference. By use of tills method, the followed minimum inhibitory concentrathan values (MlCs in 
ug/ml) were obtained for representative compounds of the invention. 
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The following nonlimiting examples lllustrata the Inventors' preferred methods for preparing the 
compounds of the Invention. 

PREPARATION OF STARTING MATERIALS 



10 Example A 



2-(2,3,4,5'Tetrafluoro«6'methyiphenyl)-4.4-dimethyl«2'Oxa20llne 



fS 



A solution of 21^ g (80.0 mmol) of 2-(pentafluorophenylHt^l'Tiethyl*2-oxazol[ne (Bull. Chem. Soc. 
Jpn., 57. 225 (1984)) In 300 ml of dry ether was cooled to -20*C^under argon and treated with 60 ml of 
1.6M methyl lithium (96.0 mmol). The solution was stirred at -20*0 for two hours, then stin-ed at room 
temperature ovemight The mixture was diluted with water, and the organic layer was dried over magnesium 
20 sulfate and concentrated to give 20.8 g of the title compound as an orange oil. 

Example B . 

25 

2.3.4,5-Tetrafluon>6*mettiylbenzoic add 

A mixture of 20.5 g.(73.4 m'moO of 2-(2.3,4.5-tetrafIuoro-6-methyiphenyl)-4.4-dimethyl-2-oxazollne in 200 
30 mi of 6N hydrochloric acid was refluxed for 18 hours, then cooled to room temperature. The solution was 
extracted with ethyl acetate. The extract was washed with water, dried over magnesium sulfate, and 
concentrated. The residue was suspended In water which was made basic (pH 11) with 1M sodium 
hydroxide and was extracted with ethen the aqueous phase was acidified (pH 2) with IN hydrochloric acid 
and extracted with ethyl acetate. The organic layer was dried over magnesium sulfate and concentrated to 
35 give 8.4 g of the title compound as a tan solid, mp 80-82* C. 

Example C 

40 

2.3.4.S-Tetrafluoro-6-methylben2oyl chloride 

A solution of 8.2 g (39.4 mmol) of 2,3.4.5-tetrafluoro-6-m6thylbenzolc acid. 6.0 g (47.2 mmol) of oxalyl 
45 chloride, and 100 ml of dichtoromethane was treated with three drops of DMF. The solution was stirred for 
three hours, then concentrated to give 8.8 g of the title compound as a yellow liquid. The product was used 
as is in the next step. 

so Example 0 



55 



Ethyl 3-(2.3.4.5-tetrafluoro-6-methyiphenyl)-ja-oxopropanoate 

A solution of 10.1 g (76.5 mmol) of malonic acid monoethylester. bipyridyl (catalytic), and 200 ml of dry 
THF was cooled to -35* 0 under argon, treated with 52 mi of 1.5M n-butyilithium (78 mmol). and warmed to 
•5*0. To this mixture was added 52 ml of 1.5IVI n-butyllithium (78 mmol) until a pale pink color persisted for 
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10 minutes. The suspension was cooled to -78* C and was treated with a solution of 83 g (38J mmoi)^of 
2,3A5-tetrafluof0^methylb8n2oyl chloride in 100 nil of dry THF. The reaction mixture was stinred at -78* C 
for 45 minutes, then warmed to -35* C and poured Into a mixture of ice and IN hydrochloric acid (77 mO. 
The organic layer was washed with 5% so<flum bicarbonate solution, 3M hydrochloric acid, and water and 
dried over magnesium sfitfate. CeMsntration gave- an orange oO which, was chnomatographed Qn.sillca gel 
(E Merck 230-400 Mesh), eluting with 80:20 chloroform:ethyl acetate, to give 8-2 g of the title compound- 



Example E 



Ethyl 2-^2,3 AS-Tetrafluoro-e-methyMsenzoylhS-ethoxyacryiate 

A solution of ai g (29.1 mmol) of ethyl 3-(2.3,4.5-tetrafiuoro-8-methylphenyl)-/5-oxopropanoate, 72 g 
(43.3 mmol) of triethyl orthoformate. and 70 ml of acetic anhydtide was refluxed for 3.5 hours. The solution 
was cooled to room temperature and concentrated under high vacuum to give 9.1 g of the title compound. 
The product was used as is In the next step. 



Example F 



Ethyl 2-(2,3,4,S-tetrafluoro-6Hnethylbenzoyi)*3<yclopropylaminoacrylate 

To a solution of 9.0 g (27.0 mmol) of ethyl 2-(2.3.4.5-tetrafluoro-6^ethylbenzoyl)-3-ethoxyacrylato In 30 
.ml of absolute ethanol at 5* C was added 1.68 g (29.4 mmol) of cyclopropylamine. The mixture was stirred 
at 5* C for 1.5 hours and at room temperature for 2.5 hours. The solution was concentrated to an oil which 
was triturated with hexane to give a tan solid. The cnjde product was recrystallized from hexane to give 
9.07 g of the title compound, mp 72-74* C. 



Example G 



Ethyl 1 -cyciopropyl-6.7,S-trifluorD*1 .4"dihydro-5-methyl-4^o-3-quinoiinecarboxylate 

To a mixture of 9.05 g (26.3 mmol) of ethyl 2-(2,3,4.5-tetrafluoro-5-methyibenzoyl)-3- 
cyclopropylaminoacrylate in 100 ml of dry t-butanol was added a slurry of 3.25 g (29.0 mmol) of potassium 
t-butoxide in 20 ml of dry t-butanol, and the mixture was stirred at 60* C for four hours. The suspenslo was 
cooled to room temperature and concentrated to a paste which was partitioned between dichloromethane 
and IN hydrochloric acid. The organic layer was separated dried over magnesium sulfate, and con- 
centrated, Recrystaillzation from ethyl acetaterhexane gave 4.70 g of the title compound, mp 176-177 C. 



Example H 



1-Cyclopropyl-6,7,a-trifiuoro-1 ,4-dihydro-5'methyi-4-oxo-3<|ulnoiinecarboxylic add 

A mixture of 4.6 g (14.1 mmol) of ethyl lH:yclopropyl-6,7.8-trifluoro-l.4-dihydro-S-methyt-4-oxo-3- 
quinoilnecarboxylate in 100 ml of 6M hydrochloric add was refluxed for four hours. The solution was cooled 
to room temperature and the solids were filtered, washed with water, and dried to give 3.9 g of the title 
compound, mp 234-235* C. 

In a similar manner, l-cyciopropyl-5-ethyl-6,7.8-trffluoro-1.4-dlhydro-4-oxo-3-quinolinecarboxyiic add 
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and l,S-dIcycIopropyl-8J3-trifluoro-1.4-<fihydro^ add were prepared. 



Example I 



N-(2*Hydroxy-1 .1-dlmethylethylV>2,4,5-trtfluorofaen2amide 

A solution of 19.4 g (110 mmol) of 2,4,5-trlfluorobenzoic add (JP 58.150,543 {Q. C07C89) Sept 7, 
1983). 15J2 g (120 mmol) of oxalyl chloride and 250 ml of dichtoromethane was treated with four drops of 
OMF, and the mixture was stirred at room temperature for four hours. The mixture was concentrated to a dl 
and was redlssolved In 100 ml of dichloromethane. This solution was added dropwise to a solution of 19.6 g 
(240 mmol) of 3-amlno-2-methyH-propanol in 200 ml of dichloromethane at 5* C, and the reaction mixture 
was stirred at room temperature overnight The solids were filtered, and the filtrate was washed with 5% 
sodium bicarbonate. IN hydrochloric add, and water. The organic layer was dried over magnesium sulfate 
and concentrated to give 24.5 g of the title compound, mp 114-1 16* C. 



Example J 



2*(2.4,5-Trifluorophenyl)-4,4*dimethyl-2-oxa20line 

To a solution of 24,4 g (98.7 mmol) of N-{2-hydroxy-1.1-dimethylethyl)-2,4.5-trifluorocarboxamide In 200 
ml of chloroform was added 25 mi (342 mmol) of thionyl chloride dropwise. The solution was stinred 
overnight at room temperature, then concentrated by half. The mixture was diluted with ether, and the solid 
was removed by filtration. This solid was dissolved in water, made basic (pH 8) with -10% sodium 
hydroxide, and extracted with ethyl- acetate. The organic layer was jjrted over magnesium sulfate and 
concentrated to give 19.0 g of the title compound, mp 53*54* C. 



Example K 



2-(2,4,5-Trifiuoro«3-trlmethylsiiylphenyl>4.4Kjimethyl-2-oxazollne 

A solution of 8.7 ml (62.1 mmol) of dlisopropylamine in 100 ml of dry THF under argon was cooled^ to 
-78* C and treated with 28.3 ml (56.6 mmol) of 2.0M n-butyllithium. The LDA solution was stirred at -78* C 
for 15 minutes. To this solution was added a solution of 11.8 g (51.5 mmol) of 2-(2,4,5-trifluorophenyl)-4,4- 
dimethyl-2-oxa2oiine in 50 ml of THF, and the reaction mixture was stin-ed for one hour at -78* C, To the 
reaction mixture was added 13 ml (102.5 mmol) of chlorotrimethylsilane. and tiie solution was warmed to 
room temperature. Water was added; the organic layer was dried over magnesium sulfate and con- 
centrated. The crude product was chromatographed on silica gel (E. Merck 230-400 Mesh), eiuting with 
80:20 chloroform:etiiyl acetate to give 12.9 g of ttie titie compound, mp 71-72* C. 



Example L 



2-(2,4,5-Trtfluoro-6-methyl-3-trimetiiylsilylph6nyl)-4.4Hjlmethyl-2-oxazonne 

A solution of 0.64 ml (4.57 mmol) of dlisopropylamine in 20 ml of dry THF under argon was cooled to 
•78* C and treated with 2.1 ml (4.20 mmol) of 20N n-butyllithium. The LDA solution was stinred at -78* C for 
15 minutes, then wanned to 0* C. To this solution was added a solution of 1.05 g (3.5 mmol) of 2-(2,4,5- 
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trffluoro-3-trimothyisiIylphenylH.^ime%l-asj^^ in 5 ml of THF; the reaction mixture was stirred at 
0* C for 46 minutes, then quenched with 1.50 g (10.8 mmol) of methyl iodide. The solution was stin^d at 
room temperature for three hours and diluted with water. The organic layer was washed with water, dried 
over magnesium sulfate, and concentrated to give 1.00 g of the titte compound as an oil. 

5 In a similar manner. l<ydopropyl-5-ethyl-67-<flfluoro-1.4Kfihydro-4-oxo<^ acid and 

1<ydopropyl-6J<llfluoro-1,4Kiihydro-*KJxo-54i)rop^ acid were prepared. 

Aitematively, the trimethyisiiyi group was displaced with chlorine (Chem. Abstr. 54, 20932 (1960)) or 
with bromine (J. Am. Chem. Soc. 70, 433 (1948)), and the oxazollne was hydrolyzed to give 3^toro-2,4,5- 
trifiuoro*methylben20ic add and 345romo-2,4,5-trifluoro^methyiben20lc add. respectively. These inter- 

70 mediates were elaborated into 8-chloro-1-cydopropyl-6,7-difiuoro-1,4Klihydro-5-methyl-4-oxo-3- 
quinolinecarboxyllc add 8-bromo-1- cydopropyl-6,7-difluoro-1.4-dihydro-5-methyi-4-oxo-3-quinollnecarbox- 
ylicacid. 

in addition, the trimethyisiiyi group was reacted with lead tetraacetate/lrtfluoroacetic aad to introduce a 
hydroxyl group (Tet Lett 10, 853. (1974)) and was also reacted with nitric add to Introduce a nitro group (J. 

19 Chem. Soc. 498 (1 957)). 

Followingme usual procedures, the following compounds were prepared: 1-cyclopropyl-6,7-dlfluoro-1,4- 
dlhydro-d-hydroxy-5-methyl-4-oxo-3-quinolinecarboxylic add; 1-cyclopropyl-e.7-difluoro-1 ,4-dihydro-8- 
methoxy-5-methyl-4-oxo^uinollnecarboxyfic add; Kydopropyl-6,7-difluoro-1.4^lhydro-5-methyl-8-nltro- 
4-oxo-3-quinollnecarboxylic add, and 8-amino-1-cydopropyl-6.7-dlfluoro-1 .4-dihydro-5-methyl-4-oxo-3- 

20 quinollnecarboxyllc add. 



25 
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Example M 



7<miorO'1-cydopropyl-6,-fluoro-1.4<ilhydro-^ethyMK)xo-1 ,8-^aphthyrldlne-3-K:artx)xylic add 

Ethyl 2.8-dIchloro-5-fluoronicotlnate (Chem. Pharm. Bull. 35(8). 2280 (1987)) was treated with lithium 
disopropylamide and quenched with methyl Iodide to give, upon woric-up. ethyl 2.e-dlchloro-5-fluoro-4- 
methylnicotinate. This, material was hydrolyzed to give the correspondng acid which was elaborated In the 
usual manner to give 7<hloro-1-cycIopropyi-6-fluoro-1.4-dihydn>-5-methyl-4-oxo-1.8-naph^ 
yiic acid. 7<hloro-1-cydopropyl-5-ethyl*fluoro-1.4-dihydro-4-oxo-1.8-naphthyridlne-3H:^ add was 
synthesized in the same manner. 

Example N 



40 

2,4,5'TrtfiuQro-3.6Kjimethyibenzoic acid 

The 2-(2.4,5-trifluorophenyl)-4,4iHj|m6thyl-2-oxazoiine was also treated with lithium dilsopropylamide 
followed by methyl Iodide to give 2-(2.4,5-trifluoro-3-methyiphenyl)-4.4-dimethyi-2-oxazoline. This intermedi- 
45 ate was, in turn, treated with lithium dilsopropylamide, then with methyl iodide, to give 2-(2,4.5-trifluoro-3,6- 
dimethylphenyiK4-dlmethyl-2-oxazoline. Hydrolysis of the oxazoline gave 2,4.5-trifiuoro-3,6-dimethylben- 
zoic add, which wa elaborated into l-cydopropyi-6,7-difIuoro-1.4-dihydro-5.8<iimethyl-4<ixo-3-quinolinecar- 
boxyiic add in the usual manner. 

50 

Example 0 



55 2-(2,4,5-Trifluora'6'methyiphenyi)-4,4-dimethyl"2-oxazoiine 

A solution of 1^0 g (38.0 mmol) of 2-I2.4.5-trifluoro-6-methyl-3-<trimethyisilyl)phenyiH^I"iQthyl-2- 
oxazoline. 5.85 g (3a5 mmol) of cesium fluoride. 110 mi of dimethylformamide, and 15 ml of water was 
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stirred for 18 hours at room tBrnperature. TTia reaction mbeture was poured into water and extracted with 
ethyl acetate; the organic phase was washed wHh water, dried over magnesium sulfate, and concentrated to 
give 9.1 g of liquid. 

5 

Example P 



10 2-(3^ioro-2«4.5-trtfluorophenylH*^l"^ethyl-2-oxazol!ne 

A solution of 7,8 ml (54.2 mmol) of diisopropylamlne in 100 ml of dry THF was cooled to -78* C under 
argon, treated with 20.5 ml (47.2 mmoO of 2^M n-butylHthium, and stirred for 15 minutes. To this solution 
was added a solution of 10.3 g (45.0 mmol) of 2H2.4.5-trtfluorophenyl)-4.4-dlmethyl-2-cxa20line In 100 ml of 
15 dry THF. The reaction mixture was stined at -78* C for 45 minutes. To this mixture was added 26.5 g (100 
mmol) of hexachioroacetone, and the solution was warmed to room temperature. Water was added; the 
organic phase was washed with water, IN hydrochloric acid, and 5% sodium Ijicartjonate. and was dried 
over magne^um sulfate. (Concentration gave a dark oil which was chromatographed on silica gel to give 
7.05 g of the title compound as a yellow oil. 



Example Q 



25 

2-(3«Chloro-2,4,5*trifluoro-6*methyl-4.4<llmethyh2-oxazollne 

A solution of 5.5 ml (39.2 mmol) of dilsopropylamine In 125 ml of dry THF was cooled to -78* C under 
argon, treated with 13.8 ml (31.7 mmol) of 2.3M n-butyllithlum, and stired for 15 minutes. To this solution 

30 was added a solution of 7.00 g (26.5 mmol) of 2-(3K*loro-2.4,5-trifluoropheny[>|4,4-dimethyl-2-oxa20line in 
75 ml of dry THF. The mixture was stinred at -78* C for 30 minutes and at o' C for 60 minutes. To this 
solution was added 11.3 g (79.8 mmol) of methyl iodide, and the mixture was stinred at room temperature 
overnight Water was added; the organic phase washed with IN HQ, 5% sodium bicarlx)nate, and water. 
The solution was dried over magnesium sulfate and concentrated to an oil which was chromatographed on 

35 silica gel to give 6.3 g of clear orange oil. 

Example R 

40 

2,4,5-Trifluon>6'methylt)en20ic acid 

A mixture of 9.1 g (37.4 mmol) 2-(Z4.5-trifluoro-6-methylphenyl)-4,4<limethyl-2-oxa20llne in .200 ml of 
45 6M hydrochloric acid was refluxed' overnight, then cooled to room temperature. The solution was extracted 
with ethyl acetate, and the extract was washed with water, dried over magnesium sulfate, and concentrated. 
The residue was suspended In water which was made basic (pH 11) with 1N NaOH. washed with ether, and 
acidified (pH 2) with IN HQ- The solution was extracted with ethyl acetate. The organic phase was washed 
with water, dried over magnesium sulfate, and concentrated to give 5.8 g of the title compound, mp, 108- 
50 IIO'C. 



Example S 

55 

3-Chloro-2.4.5-trifluoro-6-me1hylben2oic add 
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As in Example D, the title compound was prepared from 2-(3-chloro-2,4,5-trifluon>-6-methylphenyl)-4.4" 
dlmethyl-2^xa2oiine and 6N hydrochloric add. The desired add was obtained as a tan solid, mp 104- 
108* C, 

5 

Example T 



10 2,4,5-Trifluoro-^HTtethylben2oyl chloride 

A solution of 5,8 g (30.5 mmol) of 2,4.5-lrffiuon>8-methyiben2oic add, 4.7 g (37.a mmol) of oxalyl 
chloride, and 100 mi of dichloromethane was treated with three drops of DMF. The reaction mixture was 
sirred at room temperature for two hours, then concentrated to give 8.3 g of the title compound as an oily 
75 solid. The product was used "as Is" in the next step. 



20 



Example U 



3-chloro-2.4.5-Trifluoro-8HDethyil3enzoyi chloride 

The title compound was prepared from 3^loro-2,4.5-trifluoro-e-methylbenzolc add and oxalyl chloride 
25 following the same procedure used in Example F. 



Example V 

30 

Ethyl 3^2.4.5-trifluon>'6^ethylbenzoyl)-^-oxopropanoate 

A solution of ao g (60.5 mmol) of malonic add monoethyiester, bipyridyl (catalytic) and 200 mi of dry 
bs THF was cooled to -35* C under argon, treated with 32 ml of 1.9M n-butyllithium (60.8 mmol). and warmed 
to -5'C. To this suspension was added another 32 ml of 1.9M n-butyllithium until a pale pink color 
persisted for 10 minutes. The mixture was cooled to -78*0, To this mixture was added a solution of 6.3 g 
(30.2 mmol) of 2,4.5-trifluoro-8-methylbenzoyl chloride in 75 ml of ^dry THF. and the reaction mixture was 
stirred at -78* C for one hour. The solution was then warmed to -35 *C, poured onto a mixture of ice and 1N 
40 hydrochloric acid (70 ml), and extracted with ethyl acetate. The organic layer was washed with 5% sodium 
bicarbonate, 3M hydrochloric add, and water, and was stin-ed over magnesium sulfate. Concentration gave 
an orange oil which was chromatographod on silica gel (£ Merck 230-400 Mesh), eluting with 80:20 
chioroform:ethyl acetate, to give 7.2 g of the titie compound. 

46 

Example W 



so ' Ethyl 3-(3-chloro-2.4.5-trifiuoro-6-methyibenzoyl)-j3-oxopropanQate 

The procedure outiined for Example H was used to prepare to title compound from the dianion of 
maionic add monosthyl ester and 3-chloro-2.4.5-trifiuoro-8^ethylbenzoyl chloride. The cojde product was 
also chromatographed on silica gel to give the desired product as an orange oil. 

55 

Example X 
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Ethyl 2'K2.4,5-trifluoro-6-methyib8nzoyi>-3^thoxyacrylat9 

A solution of 7.1 g (27 mmol) of ethyl (3-2(2,4,5-trffluoro^methylbenzoyl)-/3-oxc>i5ropano 6.8 g (41 
mmoO of triethyl orthoformate and 60 ml of acetic anhydride was refluxed for three hours, cooled to room 
5 temperature, and concentrated to give a4 g of the title compound- The crude material was used as Is In tiie 
next step. 

Example Y 

10 

Ethyl 2-(3-chioro-2.4.5-trtfluofD'6*metfiylben2oyiV3*ethoxy acryiate 

IS The procedure outlined In Example J was followed to prepare the title compound from ethyl 3-<3-chloro- 
2,4,5*trifluoro-6-methylbenzoyl)-i5-oxo-propanoate, triethyl ortiioformate, and acetic anhydride. 

Example Z 

20 

Ethyl 2'(2.4,S-TrifluorQ-6-methylbenzoyl>^<yclopropylaminoacryl3te 

25 To a solution of a3 g (26 mmol) of ethyl 2-(2,4.5-trifluoro-6-methyll)en2oyl)-3-ethoxyacrylate In 30 ml of 
absolute ethanoi at S' C was added 1.64 g (29 mmol) of cyclopropylamlne. The reaction mixture was stirred 
at 5' C for 90 minutes and at room temperature for two hours. The solution was concentrated to give a 
brown oil which was dissolved in hexane and reconcenfrated to give a tan solid. Recrystallization from 
hexane gave 72 g of colorless crystals, mp 69-72* C. 

30 The following compounds were prepared In Identical fashion from the appropriate ettioxyacrylate: 

a) Etiiyl 2-(3<hloro-2A5-trffluoro-6HT\etiiylbenzoyi)-3-cyclopropylaminoacryiate, mp 77-80 C; 

b) Etiiyig(25,4,5-tetrafiuoro-6-methylben2oyl)-3-etiiyiamino acryiate , hygroscopic solid; 

c) eSw ?K2>^lf*uoroanillno)-2-(2, viscous oil; 

d) Ithyl 3^romoettiylamino)-2-(2,3,4>5-tetrafluoro-6-methylbenzoyi)acryl5 mp 95-l00*C; 
35 e) Euiyf 3-(etiiylamlno)-2-(2,4,5'trifiuoro-6-methylben2oyl)acrylate, hygroscopic solid; 

f) aiyr3-(2,4-difluoroanllino)-2K2,4.5-trifluoro-6-mettiylbenzoyi)acrylate^ mp 79-83* C; and 

g) 'gtF^lT(2^romoetiiylamino)-2-(2,4,5-tritiuoro-6-metiiylbenzoy 



40 

Example AA 



45 Ethyl 1 -cyclopropyi-6,7-difluoro-1 .4>dihydro-4-oxo-3'quinollnecarboxylate 

A solution of 7.2 g (22 mmol) of etiiyi 2-(2,4.5-trifluoro-5-mettiylben2oyl)-3-cyclopropylamlnoacrylate in 
100 ml of dry t-butanol was treated portionwise witii 2,8 g (25 mmol) of potassium t-butoxide, and the 
reaction mixture was stin-ed at 60 ' C for five hours. The suspension was cooled to room temperature and 
so concentrated. The residue ws partitioned between dichlorometiiane and IN hydrochloric acid; tire organic 
phase was washed with water, dried over magnesium sulfate, and concentrated. The crude product was 
slurried In boiling ettianol. filtered, and air-dried to give 4.2 g of ttie titie compound. 

The following compounds were prepared in a similar fashion and purified as noted: 

a) Ettiyi 8<hton>1 -cyciopropyt-6.7-difiuoro-1 ,4-difluoro-1 .4-dihydro-5-methyl-4-oxo-3-qulnotine car- 
55 boxylate, mpT51-153 C (chromatographed on silica gel); 

b) Etiiyl 1 -etfiyi-6,7,8-trif luoro-1 ,4-dihydro-5-metiiyl-4-oxo-3-quinolnecarboxyiate , mp 185-187 C 
(recrystallizedTfom ethyl acetate); 
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c) Bhyi H2-bfDmoethyi)'e,7,8'triftuon>1 mp 148- 
150*C (r^^tallized from ethyl acetate hexarid)! — ^— — — — — ^ 

d) Ethyl l'Qlhyi^J'd\n\ioro'\,A-<i\hidn>B^ mp 188-181 * C. 



70 
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Example 6B 



Ethyl 8 i7,8^uofD"1 .4Kiihydro-5-^ethyl-4K)x&-1'VinyK^ulTOllnecart3oxyim^ 



A rapid stirred suspension of 1.88 g (5.08 mmol) of ethyl 1-(2-bromoethyl)-6,7,8-trlfluoro-1.4-dihydro-5- 
methyl-4-oxo-3-quinolinecarboxylate, 3.50 g (25.3 mmol) of ground potassium cartx)nate. and 40 ml of OMF 
16 was healed at 80' C under argon fbr four hours. The suspension was concentrated and the residue was 
partitioned between methylene chloride and water. The organic layer was dried over magnesium sulfate and 
concentrated to give 1.52 g of the title compound as a DMF complex, mp 150-152* C. 

20 Example CC 



Ethyl 6.7.8-trifluon>1-(2,4Kjifluorophenyl)-1 ,4-dlhydro* 5^ethyl*4-oxo-3-quinollnecart30xylate 

2S 

To a cold (5'C) solution of ^77 g (6.64 mmol) of ethyl 3-(2,4.-difluoroanillno)-2-(2,3,4»5-tetrafluoro-6- 
methylbenzoyOacrylate in 60 ml of dry THF was added 0.32 g of 60% sodium hydride. The solution was 
stirred overnight at room temperature, thert concentrated to an orange foam. The residue was partitioned 
between methylene chloride and IN HCI. The organic phase was washed vith water, dried over magnesium 
30 sulfate, and concentrated to an orange solid which was recrystailized (ethyl acetate:hexane) to give 1.55 g . 
of the title compound, mp 1 52-1 54' C. 



45 



Example 00 



Ethyl 6.7-difiuoro-1-(2,4>difluorophenyl)-1 .4-dihydro-5-methyi-4-oxo-3-quinollnecarboxylate 

The procedure outlined In Example AA was used to prepare the title compound from ethyl 3-(2-2.4- 
dlfluoroanillno)-2-{2,4,5-trifluoro-6-methyiben2oyl)acrylate. mp 161-164* C. 



Example EE 



1-Cyciopropyl-6,7'difiuoro-1 .4.-dihydro-4-oxo-3-quinolinecari30xyllc acid 

so A suspension of 4.1 g (13.3 mmol) of ethyl l-cyclopropyl-6,7-difluoro-1.4-dihydro-4-oxo-3-quinolinecar- 
boxylate in 150 ml of 6N hydrochloric acid was refluxed for six hours, then cooled to room temperature. The 
solids were filtered, washed with water and ether, and dried to give 3.2 g of the title compound, mp 
>300*C. 

The following compounds were prepared in similar fashion: 
56 a) 1-Ethyh6.7.8-trifluoro-1,4>dlhydro-5-methyl-4-oxo-3<)uinolinecarboxyllc add, mp 198-201 C; 

b) l-Ethyl-6,7-difluoro-1 ,4-dihydro-5-methyl-4-oxo-3-quinoilnecarboxylic add, mp >300* C; 
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c) 8-ChtorD-1-cyclopfDpyl-a.7-difluofO-1 ,4Klihydro-5HnethyM^3xo-3<fiii add , mp 212- 

2iVa 



Example FF 



to 7'Chtoro-1-cyciopropyi-6-fluofD-1,4KiihydrO'4-KaxQ-1,8 naphthyridlne-3-carboxyilc acid ether ester 

7-Chlon>-1 -cyclopropy l-6-fluoro-1 ,4-dihydro-4-oxo-1 ,d^aphthyridine-3<arboxy lie acid, (U.S. Patent 
4.663,457) (20.0 g, 71 mmol) and dimethyiformamide (0.5 ml) were added to dlchloromethane (750 ml) to 
give a tan slurry. Oxalyl chloride (7.4 ml, 85 mmol) was added to this slurryover one minute and the 

75 reaction mixture stirred for 90 minutes, then an additional ZQ ml of oxaiyi chloride was added and stining 
continued for 60" minutes. To the resulting brown soiution was added absolute ethanol (4.3 ml, 78 mmol) 
and the mixture stirred for four hours and then cooled to O'C and stored overnight The reaction was 
warmed to room temperature and an additional 2 ml of absolute ethanot was added and the stining 
continued for three hours. The reaction was evaporated to a brown solid. The solid was heated in THF. 

20 filtered, and cooled to 0* C. The crystals formed were collected and dried to give ttie titie compound, (11.1 
g. 50%). 



a 

in 



Example GG 



7-Chiofo-lK:ydopropyl-6-fluorO'1,2.3,4-tetrahydro*4^o-1,8-naphthyridlne-3<^ acid ettiyl ester, 3 



E . 30 in absolute etfianol (200 ml) was suspended ttie compound prepared in Example FF (3.0 g. 9.6 mmol) 

^1 and sodium cyanobocohydride (0.7 g, 10 mmol) and three drops of concentrated HCI was added, giving a 

^ bright yellow solution. As tiia reaction progressed and was monitored by TLC (silica gel. CHaCla/CHaOH 9:1 

v/v) additional aliquots of concentrated Ha were added as needed to maintain the progress of the reaction. 

After six hours tfie reaction was quenched by adding it to 300 ml of water. The mixture was extracted 
y 3S several times with CH2CI2 and tiie combined organic layers dried, filtered, and evaporated to a yellow solid. 

=n This solid was filtered through silica gel wltti CHaCIa and after evaporation the solid was crystallized from 

"I isopropyl ettier. The collected crystals were furtiier purified by column chromatography on silica gel witti 

^; CH2CI2 to give the titie compound (2.2 g, 73%). 

The following compound was prepared in ttie same manner 
y 40 a) 7-chloro-frfiuon>1 ■(2,4-dlfiuorophenyl)-1 .2,3,4'tetrahydro'4-oxo*1 .S-naphthyridlne-3-cart30xylic add 

ethyl ester 



45 Example HH 



7-Chloro>1-cydopropyl-e-f!uorQ-2.3.4->tetrahydro-5'inetiiyl-4-oxo-1.8^aphtiiyri acid ethyl es« 

50 tor 

Compound QQ (4.5 g. 14 mmol) was dissolved In THF (170 ml) and cooled to <-70*C. Then sec-butyl 
lithium (22.2 ml, 28 mmol, 1.3 M) was added dropwise over 30 minutes, always Iceeping the internal 
temperature <-70* C. After stirring at -70* C for one hour, metiiyl iodide (0.9 ml. 14 mmol) was added and 
55 the reaction stirred at -70* C for seven hours. The reaction flask was transfon^ed to a Dewar containing 
drying ice/isopropanol and allowed to stand for 17 hours. At tfie end of this time period ttte reaction 
temperature had wamned to -25* C. The reaction was quenched by the addition of saturated NHaCI solution 
(50 ml) and diluted witti an equal volume of CHaQa. The organic layer was separated and washed witii 
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saturated NaCI sdution. dried, filtered, and evaporated to an oil. This oil was purified by column 
chromatography on silica gel with OfcOi to give, after combining and evaporating the appropriate fraction, 
the title compound (3.91 g. 85%). 

5 

Example II 



fo 7-Chioro-1<yclopropyl^fluo«?'1,4-Kilhydn>»methyl-4H3xO'1,8-na^ add ethyl eater 

Using the procedure of Reich, et al. J. Amer. Chem. Soa, (1975) 97. 5434, the compound prepared in 
Example HH (0.68 g, 2.1 mmol) was converted into the title compound (0.44 g. 64%). Purification was 
achieved by crystallization from Isopropyl ether. . 

16 

Example JJ 



20 

3'Bromo-2,5,6'trif!uorobenzoic acid 

n-Butyl IHhium (2.6 M in hexanes, 32 ml. 84 mmol) was added over 10 minutes to a solution of 
dllsopropylamine (8,89 g, 88 mmol) in THF (80 ml) stirred under at 0*C. After a further 10 minutes at 

2S 0* C, the solution was transferred by catheter over 40 minutes to a solution of 2,4.5-trifluorobromobenzene 
(16.88 g, 80 mmol) In THF (200 mO stirred under Nj at -78* C. After a further 15 minutes the solution was 
blown through a catheter over -2 minutes onto a slurry of CO2 (-200 ml) in ether (400 ml) with vigorous 
stirring. When the COa evaporated the sluny was washed with dilute HCI (1 M, 200 ml) and water (100 ml). 
• The organic phase was extracted with dilute NaOH (0.5 M, 2x100 ml). The aqueous phase was extracted 

30 with ether (2x100 mi), and the combined organic phases were washed with water (100 ml), saturated brine 
(100 ml), and dried (MgSO*). The solvent was removed under reduced pressure to give 3-bromo-2,5.6- 
trifluorobenzoic acid (17.25 g, 84.5%) as white microcrystalline needles; mp 114-6* C (sublimation). 



Example KK 



1-Bromo-2,4.5-trifluoro-3-(trifluormethyl)ben2ene 

40 

3-Bromo-2.5.6-trifIuoroben20ic acid (1632 g, 68 mmol) was heaated with SF+ (60 g) and HF (30 g) in a 
stainless steel bomb at 120* C for 8 hours. When the reaction cooled to 25 *C. the volatiles were vented 
through KOH traps, and when gas evolution ceased the vessel was extracted with CHaCIa (150 ml). This 
solution was washed with diluted NaHCOa solution (saturated/2, 50 ml), saturated brine (50 ml), and dried 
46 (MgSOi). The solvent was removed by distillation through a 15-cm^ VIgreux column, and the residue was 
distilled under Na through a shortpath stilihead at 147-150*0 to give i-bromo-2.4,5-trifIuoro-3- 
(trifiuoromethyl)benzene (15.79 g, 83%) as a pale yellow oil. nmr (CDCI3) s 7.67 (1H, d of t. Jd » 6 Hz, J, 
8.1 Hz, aromatic). 

50 

Example U. 



55 2.4,5-Trifluoro-3-(trifluoromethyl)ben20ic acid 

A solution of n-butyi lithium (2.6 M In hexanes. 9.6 ml. 25 mmol) was added dropwise through an 
addition funnel over 15 minutes to a solution of l-bromo-2,4.5-trifluoro-3-(trifiuoromethyl)ben2ene (7.00 g, 25 
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Q 



10 



IS 



mmoi) in ether (100 mO stirred under N2 at •78* C. ARer 5 minutes the mixture was rapidly blown by 
catheter onto a suspension of dry tee (100 g) in ether (100 ml). After 5 minutes TFA (2 mi) was added to 
this. When the rolutlon had warmed up to 20* C. it was washed with diluted HO (0.5 M, 20 ml), and 
extracted with dilute base (0.5 N, 2x50 ml). The combined basic extracts were washed with ether (25 ml), 
made acidic with concentrated HQ (-4 mi), and extracted with ether (3x50 ml). The combined ethereal 
extracts were washed with water (50 ml), saturated brine (50 ml), and dried (IVtgSO^), The solvent was 
removed under reduced pressure to give 2,4.5-trtfIuoro-3-(tnf1uoromethyl)ben2oIc acid (4^1 g. 69%) as 
white microscopic needles: mp 87-90* C. Nmr (COC3) 5 11.80 (IH. br s, OH). a05 (1H. d of t Jd = 8 Hz. Jt 
s 9 Hz, aromatic). 

Example MM 



N-(2-Hydroxy-1 ,1 -cfimethy lethyi>'2,4.5*trifiuoro-3*trifluoromethy i)ben2amide 



A solution of 4.88 g (20.0 mmol) of 2.4,5-trlfluoro-3-(trifluoromethyl)ben2oic add, 2.80 g (22.0 mmol) of 
oxaiyi chloride, and 50 ml of methylene chloride was treated with 1 drop of OMF and stinred at room 
20 temperature for 4 hours. The solution was concentrated to a yellow oil which was dissolved in methylene 
chloride (20 ml) and added to a cold (ice bath) solution of 2.53 g (25 mmol) of triethytamine, 1.98 g (22 
mmol) of 2-amino-2-methyl-1-propanol, and 40 ml of methylene chloride. The mixture was allowed to warm 
slowly to room temperature overnight The solution was poured into 50 ml of 1 N HCl, and the organic layer 
was separated and washed with water. The solution was dried over magnesium sulfate and concentrated to 



25 give 5.81 g of the title compound as a yellow oil. 



30 



Example NN 



2-[2,4,5-Trifiuoro-3-(trifluorqmethyl)phenylK4-dimethyl-2-oxazoline 



A solution of 5.81 g (18.4 mmol) of N-{2-hydroxy-1.1-dimethylethyi)-2,4,5-trifiuoro-3-(trifluoromethyl)- 
fU 3s benzamide in 100 ml of chloroform at o' C was treated dropwise with 5 ml of thionyl chloride. The mixture 

was allowed to warm to room temperature overnight The solution was concentrated to a yellow oil which 
was dissolved in 20 ml of DMF and treated with 0.8 g (21.6 mmol) of 60% sodium hydride. This reaction 
mixture was stirred at room temperature for 18 hours, then poured into 50 ml of dilute NaHCOa. The 
y solution was extracted with ethyl acetate; the organic phase was washed with water and dried over 

rU 40 magnesium sulfate. Concentration in vacuo gave an orange oil which was chromatographed on silica, 

elutlng with 2% methanol in chlorofomn, to give 2.62 g of a yellow oil. 



Example 00 



45 



2-2,4.5-Trifluoro-^trifluoromethyl)-6-methylphenyiH.4'dimethyl-2-oxa20line 

50 A solution of 1.12 g (11.0 mmoO of diisopropylamine in 5 ml of THF was cooled to 0* C under nitrogen, 
treated with 4.0 ml of 2.5 M n*butylllthium, and stinred for 10 minutes. This lithium diisopropylamide solution 
was added dropwise to a solution of 2.38 g (8 mmol) of 2-[2.4,5«trifiuoro-3-(trifluoromethyl)phenylH.4- 
dimethyl-2-oxazoiine in 5 ml of THF at -78* C. The solution was stirred at -78*0 for one hour, then 
quenched with 2.24 g (16 mmol) of methyl iodide. The mixture was allowed to warm slowly to room 

55 temperture, sti^ed for one hour, and poured Into 10 ml of 1 N HCl. This solution was extracted with ether, 
and the extract was washed with water, dried over magnesium sulfate, and concentrated to give 2.28 g of 
the title compound. 
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Example PP 



s 3KExo-amtno>-a-azabicydo[3.2.11octane. dihydrochlofido 

A mixture of 4.8 g (20 mmole) of 8Kphenylmethyl)-e-a2abicycio(3^l]octan-3-ono, oxime [J. R. Bagley 
and T. K Riley, J, Heterocydte Chem,, 19. 485 (1982)1 0.5 g of 10% rhodium on carbon, and 100 ml of 
acetic add was hydrogenated until the requisite amount of hydrogen was talcen up. The reaction mixture 
10 was filtered and two equivalents of HCI was added. The solid was filtered to yield 2.80 g of the title 
compound, mp >300* C. 

Example OQ 

75 

3(Endo«amino)-8-azabicydo[3.2.1 loctane, dihydrochloride 

20 A solution of 7.33 g (25 mmol) of 3-(endo-amino)-8-(phenylmethyl>❖azabicydo[3.^1 loctane dihydroch- 
loride [P. Dostert et al, Eur. J. Med. Chem.-Chlm. Ther., 19, 105 (1984)]. 1.0 g of 20% palladium on carbon 
and 100 ml of methanol was hydrogenated until the required amount of hydrogen was taJ<en up. The 
reaction mixture was filtered and the filtrate was evaporated to 4.5 g of the title compound which was used 
without purification. 



Example 1 



30 

1 -Cyclopropyl-6,8-difluon>1 ,4<lihydro-5-methy l-4^xo-7-(1 -plperazinyl><^-quinolin9carboxylic add 

A suspension of 0.85 g (2.85 mmol) of 1-cyclopropyi-6,7,8-trifIuoro-1,4-dihydro-5-methyi-4-oxo-> 
qulnoilnecarboxylic add, 1.00 g (11.6 mmol) of anhydrous piperazine, and 20 ml of acetonitrile was refiuxed 
35 for five hours, then stirred at room temperature overnight The precipitate was filtered, washed with water 
and acetonitrile, and dried to give 0.91 g of the title compound, mp 205-206* C. 

Example 2 

40 

7-K3-Amino-l-pyrrolidinyl)-1-cydopropyi-6,8-difiuoro-1,4Kiihydro-5-methyl-4-oxo-3<iuinolinec^ acid 

45 A mixture of 1.00 g (3.38 mmol) of 1-cycIopropyl-6.7,8-trifiuoro-1.4-dihydro-5-methyl-4-oxo-3-quinoline 
carboxylic acid, 0.63 g (3.38 mmol) of 3-(t-butoxycarbonyl)aminopynroildine, 1.00 g (9.91 mmol) of 
triethylamine, and 35 ml of acetonitrile was refiuxed for five hours, then stin^d at room temperature 
overnight The precipitate was filtered and washed with acetonitrile and ether. The cmde product was 
suspended In 20 ml of 6M hydrochloric add and 20 ml of gladai acetic add and was heated at 60* C for 

60 two hours. The solution was concentrated to an dl which was triturated with isopropanol. The solid was 
filtered and washed with ether to give 1.04 g of the title compound as the hydrochloride salt, mp >300 C. 

Examples 

66 

1 ■Cydopropyl-7-[3H(ethylamino)methyll-1 ■pynrolidlnyl]-6,8-difluoro-1 ,4>dihydro>5^ethy M-oxo-3- 
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quinolinecarboxync add 

A mbcturo of 0^ g (2.70 mmoO of 1<yciopropy*-6J,8-trifiuoro-1,4Hiihydr(>^ethyl-4^ 
quinolinecarboxylic acid, 0.41 g (3.20 mmol) of N-ettiyl-S-pyrrolidinemethanamlne, 0,82 g (8.10 mmol) of 
5 triethyfamine, and 25 ml of acstonitriie was refluxed for four hours, then stirred at room temperature 
overnight The precipitate was filtered, washed with acetonttrile and ether, and dried to give 0.90 g of the 
title compound, mp 1 98^1 99 * C. 

70 Example 4 



7^3-^Aminomethyi>^ethyl-1*pynrotidinylht<ydopropyl-6,S-difluoro*1.4*dh 
75 quinolinecartyjxyiic add 

A mixture of 0.60 g (2.02 mmol) of 1-cydopropyl-6.7.8-trlfluoro-1.4-dihydro-5-methyl-4-oxo-3- 
quinoiinecarboxyiic add, 0.28 g (Z45 mmol) of 3-methyi-3iDyrrolidinemethanamine, 0.81 g (6.06 mmol) of 
triethyiamine, and 20 ml of acstonltrile was refluxed for four hours, then stirred at room temperature 
20 overnight The precipitate was filtered, washed with ether, and dried to give 0.61 g of the title compound, 
mp 182-184* C. 

Examples 

25 



1 'Cyciopropyi-6,8-dlfluon>'1 ,4-dihydro-5-methyl-7-{3>methy 1*1 -piperazinylH-oxo-^^quinolinecarboxyiic add 

30 A suspension of 0.80 g (2.69 mmol) of 1-cydopropyl-6.7,8-trifIuoro-1,4-dihydro-5-methyi-4-oxo-3- 
quinolinecartXMcyiic add, 1,08 g (10.8 mmol) of 2-methylpiperazine. and 20 mi of acetonitrile was refiuxed 
for three hours, then cooled In an ice bath. The predpitate was filtered, washed with water and acetonitrlie. 
and dried to give 0.78 g of the title compound, mp 187-188' C. 

35 

Example 8 



40 1 -Cyclopropy l-6^uoro-1 ,4-dihydro-5-methy I-4k?xo-7-(1 -piperazlny l)-3<iuinollnecarboxy itc add 

A suspension of 0.70 g (2.50 mmol) of 1-cyclopropyl-6,7-dlfluoro-1,4-dihydro-5-methyl-4-oxo-3- 
quinolinecarboxyllc add, 0.86 g (10.0 mmol) of anhydrous piperazine and 20 ml of acetonitrile was refluxed 
for five hours, then stirred at room temperature overnight The predpitate was filtered, washed with water 
46 and acetonitrile, and dried to give 0.85 g of the title compound, mp 226-228* C. 



Example 7 

50 

1 -Cydopropy l-6-fluoro-1 ,4Hjihydro'5-methyl-7-(3-methy 1-1 -piperaziny l)-4-oxo-3-qulnolinecarboxylic add 

A mixture of 0.75 g (Z68 mmol) of l-cydopropyl-6.7-difluoro-1.4-dihydro-5-methyl-4-oxo-3-quinoiinecar- 
55 boxylic acid. 1.07 g (10.4 mmol) of 2-methylpipera2ine and 30 ml of acetonitrile was refluxed for five hours, 
then stined at room temperature overnight The predpitate was flitered, washed with water/ethanol and 
acetonitriie. and dried to give 0.42 g of the title compound, mp 189-192* C. 
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Example 8 



7'(3-AminO'1*pyrrofidinyl>lH:ydopropyl-6-ftuofO-l.4^m acid 

A mbcture of 0.70 g (2.50 mmol) of l<yclopfopyl-ej-dWucro-1.4-dihydro*methyM-o^^ 
boxync add/ 0.56 g (3.00 mmol) of 3Kt-butoxycarbonyOaminopyrTOlidina, 0.78 g (7.52 mmoQ of 
triethylamine, and 25 ml of acetonttrile was refluxed for 4.5 hours, then stirred at room temperature 
overnight TTie soHds were filtered and washed with acetonitrile and ether. The crude product was dissolved 
in 20 ml of SN hydrochloric add and 20 ml of acetic add and was stirred at room temperature for three 
hours. The solution was concentrated to an oil which was triturated with 2:1 etherlsopropanol. The solids 
were filtered and washed with ether to give 0.95 g of the title compound as the hydrochloride salt mp 
>300*C. 



Examples 



7H3^Amlnomethyl)-3-methyh1iDynrolidinyl>l<ydopropyl'6-fluoro-l,4H^ 
qulnoiinecarboxylic add 

A mixture of 0.61 g (2.18 mmol) of l<ydopropyl-6J-dlfluoro-1,4<iihydro-5-methyl-4-wo-3-<?uinolinecar- 
boxylic add, 0.56 g (2.61 mmoO of 3-[(t-butoxycart)onyl)aminomethylh3-methylpyrrolldlne, 0.66 g (6.54 
mmol) of triethylamine, and 25 ml of acetonitrile was refluxed for six hours, then stirred overnight at room 
temperature. The predpitate was filtered and wajshed with acetonitrile and ether. The cnjde product was 
suspended in 20 ml of 6N hydrochloric add and 20 ml of gladal acetic add and was stirred at room 
temperature for three hours. The solution was cpncentrated and the residue was triturated with ether. The 
solid was filtered and washed with ether to give 0.61 g of the title compound as the hyjlrochioride, mp 250- 
252' C, 



Example 10 



8<:hloro-1 -cydopropy i-6-fluoro-1 ,4-dihydro-5^ethyl-4-oxo-7-(1 -piperazinyl)-3-quinollnecarboxy lie acid . 

A suspension of 0.38 g (1.21 mmol) of 8-chioro-1-cyciopropyl-6J-difluoro-1.4-dihydro-5-methyl-4-oxo-3- 
quinollnecarboxylic add. 0.42 g (4.88 mmol) of piperazine and 20 ml of acetonitrile was refluxed for four 
hours, then stin*ed at room temperature ovemight The precipitate was filtered and washed with water and 
acetonitrile to give 0.32 g of the title compound, mp 234-235* C. 



Example 11 



7-(3'Ami no-1 ■pynx)lidinyl)-8-chloro-1 ■cydopropyl-6-fluoro-l .4Klihydro-5'^nethyl-4-oxo*3-quinolinecarboxylic 
^d ~ ~ 

A mixture of 0.50 g (1.60 mmol) of a<hloro-1<ycIopropyi-6,7-difiuoro-1.4-dlhydro-5-methyl-4-oxo-3- 
quinollnecariDOxylic add. 0.36 g (1.93 mmol) of 3-(l-butoxycarbonyl)aminopyrrolidine, 0.48 g (4.75 mmol) of 
triethylamine, and 20 ml of acetonitrile was refluxed for four hours, then stinred at room temperature 
ovemight The solution was concentrated and the residue was triturated with etherhexane (1:1) and filtered. 
The solid was washed with water and hexane. The crude product was suspended in 15 ml of dich- 
loromethane and U mi of trifiuoroacetic add and was stinred at room temperature for four hours. The 
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sotution was concentrated to a gold solid which was suspended In water, made basic (pH 11) with 10% 
sodium hydroxide, and fittared. The solution was then neutralized (pH 7*10), and the precipitate was filtered 
and washed with water to give 0^ g of the title compound, mp 124-126*0. 



Bcample 12 



1-Ethyt^,8^if!uoro-1 ,4Kilhydro-5'methyl-4'Oxo-7-<1'plpera2lnyl>3*qulnolinecart>oxync add 

A mixture of 0,45 g (1.58 mmol) of 1*ethyl-67.8-trifiuoro-1.4-dihydro-5^ethyl-4-oxo-3-qulnollnecart)ox* 
ylic acid, 0.54 g (6^ mmol) of anhydrous piperazine, and 20 ml of acetonltrlle was refluxed for three itours. 
then cooled to room temperature. The solids were filtered and washed with water, acetonitrile, and ether to 
give 0.48 g of the title compound, mp 223*225* C. 



Example 13 



7>(3-Amino-1 >pynrolldinyl)-1 *ethyi-6,8<lifluoro«1 ,4^ihydn>S-methyl'4H3xo*3-quinolinecarboxylic add 

A mixture of 0.36 g (1.25 mmoO of 1-ethyl-6.7.8-trifluoro-1,4Hdihydro-5-methyl-4-oxo-3K?uinolinecari)Ox- 
yiic add, 0.26 g (1.39 mmol) of 3-(t-butoxycarbonyl)amlnopyntDlidine, 0.38 g (3.76 mmol) of triethylamine, 
and 20 ml of acetonltrlle was refluxed for five hours, then stinred at room temperature overnight The solids 
were filtered and washed with acetonitrile and ether. The crude product was dissolved In 5 ml of 6N 
hydrochloric add and 5 ml of glacial acetic add and stinred for five hours at room temperature. The solution 
was concentrated to a solid which was suspended In water, made basic (pH 12). filtered through a 
fiberglass pad. and neutralized (pH 6.8). The solids were filtered and washed with water to give 0.32 g of 
white solid, mp 21 8-220 * C. 



Example 14 



6.8-Dlfluoro-1 ■(2.4Kiifluoropheny l)-1 ,4-dihydn>6-methy l-4-oxo-7-(1 -piperaziny l)-3-quinollnecarboxyllc add 

A solution of 0.43 g (1.08 mmol) of ethyl 6,7,8-trifluoro-1-(2.4-difluorophenyl)-1.4-dihydro-5-methyl-4. 
oxo-3^uinollnecarboxylIc acid. 0.37 g (4.30 mmol) of anhydrous piperazine, and 20 ml of acetonitrile was 
refluxed overnight cooled to room temperature, and concentrated. The residue was tai<en up in 10 ml of 6N 
hydrochloric add and refluxed for two hours. The mixture was cooled and the solids ware filtered. The 
crude product was suspended in water which was made basic (pH 12), filtered through a fiberglass pad, 
and neutralized (pH 6.5). The solids were filtered and washed with water and ether to give 0.37 g of the title 
compound, mp 283-284* C. 

The following compound was prepared following the same procedure: 

a) 6,8'Dlfluoro-l ■(2,4^fluorophenyl>'1 .4Kjihydro-5-methyl-7-<3,5-<iimethyl-1 ■piperazinyi)-4-oxo-3- 
quinolinecarfaoxylic add, mp 240-242 C. 



Example 15 



7-(3-Amino-1 ■pyrrolldinyl)-6,8<lifluQro-1 -(2,4-dlfluorophenyl>-1 .4-dihydro-5-methyl-4-oxo-3* 



quinolinecarboxyiic acid 
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A solution of 0.40 g (1.00 mmol) of ethyl 8J,8-trffluoro-H2,4-<fifluofOph9nyl>-i,4KlihydTO-5-methy^ 
oxo-3-quinolln6carboxy[!c acid. 022 g (1.18 mmol) of 3-t*t)utO}cycartX3nylaminopyrrofidin9, 0.30 g (3.00 
mmoi) of trierthytamine, and IS ml of acetonitrile was refiuxed for 18 hours. The mixture was cooled and 
concentrated. The residue was dissolved In 10 mi of 6N hydrochloric add, refiuxed for three hours, and 
cooled to room temperature. The soilds were filtered, washed with water and ether, and suspended in water. 
The suspension was made basic (pH 12) and filtered through a fiberglass pad, ad the filtrate was 
neutralized to pH 67. The solids were filtered and washed with water and ether to give 0.38 g of the title 
compound, mp 230-232* C. 



Example 16 



6,8'Difluoro-l ,4'dihydro-5-methyi'4^xo-7*(1*plpera2inyl)-1 *vinyl*3-quinolinecarboxylic acid 

A solution 0.69 g (1.80 mmol) of ethyl e,7,&-trifluoro-l,4-dihydro-5-methyl-4-oxo-l-vinyl-3-qulnolinecar- 
boxytate, 0.62 g (72 mmol) of anhydrous plperazine, and 20 mmol of acetonrtrile was refiuxed for 18 hours, 
cooled, and concentrated. The residue was suspended in 25 ml of IN sodium hydroxide and heated at 
80*C for 90 minutes. The clear yellow solution was cooled to room temperature, filtered, and neutralized 
(pH 6.8) with 6N hydrochloric add. The solids were filtered, washed with water and ether, and dried to give 
0.32 g of the title compound, mp 222-225* C. 

The following compound was prepared In Identicai fashion: 
a) 6,8-Difiuoro*1 .4-dlhydro-5-methyi'7-(3-methyH ■pIperazinyQ'l -vinyl-SK^ulnolinecarboxylic acid, mp 
232-235 • C! 



Gcample 17 



6-Fluoro-1 -(2,4-dlf luorophenyl)-1 ,4-dihydro-5-methyl-4-oxo«7-(1 -plperazinyl)-3-qulnoilnecarboxyilc acid 

A solution of 0.76 g (2.00 mmol) of ethyl 6.7-dlfluoro-1-(2,4-difluorophonyl)-l,4-dlhydro-5-methyl-4-oxo- 
3-quinolinecarboxylate, 0.69 g (8.00 mmol) of anhydrous plperazine, and 30 ml of acetonitrile was refiuxed 
for 18 hours, cooled, and concentrated. The residue was dissolved in 20 ml 6N hydrochloric acid and 
refiuxed for three hours. The suspension was cooled, concentrated by half and filtered, and the solids were 
washed with water. The crude product was suspended in water which was made basic (pH 12), filtered, and 
neutralized to pH 6.8. The predpltate was filtered and neutralized to pH 6.8. The predpitate was filtered, 
washed with water, and dried to give 0.58 g of the title compound, mp 198-200* C. 

The following compounds were also prepared by following essentiaily the same procedure: 

a) 6-Ruoro-l -(2,4-difluoropheny l)-1 .4-dihydn>5-methyi-7-(3-methyl-1 -piperaziny l)-4-oxo-3- 
quinollnecarboxylic acid, mp 188-191 C; 

b) 6-Fiuoro-1 -(2,4<llfluoropheny 1)-1 .4-dihydro-5-methyl-7'(3.5-dlmethyl-1 -piperaziny l)-4-oxo-3- 
quinolinecartjoxyiic acid, mp 213-215 C; 

c) 7-(3-Amino-1 -pyn-olldlnyiy^-fluoro^l -(2,4>difiuoropheny l)-1 ,4-dihydro-5-methyl-4-oxo-3-quinolinecar- 
boxylic add , mp 232-234 C; 

d) 7^3-(Ethylamino)methyl-1 -pyrrolidlnylH-fluoro-l -(2.4<lifiuoropheny l)-l .4'dlhydro-5-methy l-4-oxo-3- 
quinoilnecarboxylic add, mp 196-198 C; and 

e) 7-(3-(Aminomethyl)-3-methyl-1 -pyrToildinyl]-6-fiuoro-1 -(2,4-difiuorophenyl)-1 .4<lihydro-5-methyl-4- 
oxo-3-quinolinecarboxylic acid, mp 181-184 C. 



Example 18 
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7-0'Amino*l -pyrrolidlnyiyi *cyctopropy I^ii0fo*1 ,4'dihydrO'S'methy M^oxchl ,8*naphthyridne-3<afboxyilc 
add 

Tfiethylamine (0.17 ml, ^2 rmnoO. 3K1.1<finiothylethoxycarbonylamino)-pyrrollne {QJ22 g, 2.1 mmol) 
5 and 0.39 g (1^ mmol) of 7<hlcrc>-1<ydopropyl-6-fluorD-1,4-dihydro-5-methyl-4K^ 

carboxylic add etfiyt ester were dissolved In acetonitrile (10 ml) and the mixture heated to reflux for four 
hours, then cooled and diluted with ether (50 mO* This solution was washed with saturated solutions of 
KHGOs and NaCI and dried over NaaSO*. It was necessary to add CH2CI3 to maintain a homogeneous 
solution. After filtration and evaporation the product was dissolved In ether and allowed to stand. The 
10 crystals ftsmted were collected to give 0.58 g of the intermediate ester. The Intermediate ester was 
dissolved In acetic add (15 ml) and 6N HCI (1 mO was added and the mixture heated to reflux for two 
hours, then evaporated to a gum. This gum was dissolved In ethanol (10 mi), and 5N NaOH (2 ml) was 
added and the mixture stirred for two hours. The reaction was evaporated to a gum and dissolved in water 
(60 ml) to give a solution at pH 12. The pH was ad|usted to 6.5 and the solid formed collected and washed 
IS with water and dried to give the title compound (0.38 g). 



20 



25 



Example 19 

1«Cydopropyl-6'fluoro-1 ,4'dihydro^methyl'4-oxo'7*(1 ■piperaanyiyi ,8*naphthyridine'3-carboxyllc add 
The procedure used in Example 18 was employed to prepare the title compound in 56% yield. 



a 

□ Example 20 



30 



1 -Ethy l-6'fluoro'l ,4'dihydro-5^ethy i-4K)X0'1 »(piperazlny Q'S^qulnolInecarboxy He acid 

53 A suspension of 0.67 g (2.50 mmol) of 1-ethyl-6,7-difluoro-1.4-dihydro-5-methyl-4H3xo-3-quinolinecar- 

1:^ boxylic add, 0.86 g (10.0 mmol) of anhydrous piperazine, and 25 ml of acetonitrile was refluxed for six 

35 hours, then cooled to room temperature. The solids were filtered, washed with water and ether, and dried to 
give 0.56 g of the tttte compound, mp 225-227* C. 
^ The following compounds were prepared by following essentiatly the same procedure: 

a) 1 'Ethyl'7-I3'[(ethylamino)methy Ihl *pynrolldinylh6'fiuoro-1 ,4'dihydro«5'methyi*4-Qxo-3-<:iuinollnecar- 
O boxylic acid, mp 180-182 C. 

40 b) 7-(3-Amlno-1 -pyrrolidinyQ-l -ethy l-6-fluoro-1 ,4Kiihydro-5-methy l-4-oxo-3<julnollnecarboxy lie acid , 

mp 210-213'"5! 

c) 1 ■Ethyl-6-fluoro-1 ,4-dihydro-5-m9thyl-7-(3-methyi-1 ■plperazinyi)-4^xo-3Hqulnoiinecarboxy lie acid, 
mp 228-23Ta 

d) 1-Ethyl-6-fluoro-1 .4-dihydro-5-methyl-7-3,5<llmethyl-1 ■pipera2inyl)-4-oxo-3-qulnoilnecarboxyllc 
45 add. mp 219-221 C. 

e) 7-[3-(Aminomethyl)-3«methyM -pyrrolidinyll-l -ethyl-6-fluoro-1 ,4-dihydro-5-methyl-4-oxo-3- 
quinoiinecarfaoxylic acid, mp 223-225 C. 

50 

Example 21 



55 7-[3-(Endo-amino>^a2ablcycio[3.2.1loct-8-yll-8<hlon>1-cyclopropyl-6-fiuoro-1.4-dihydro-5^ 
quinolinecarboxylic add 

A mixture of 0.50 g (1,6 mmol) of 8-chloro-1-cydopropyl-6,7-difiuoro-1.4-dihydro-5-methyl-4-oxo-3- 
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quinoflnecarboxylic acid. 0.38 g (1.8 mmol) of 3K9ndo-amiiTo)-8-a2abk:ydo(3.2.11octane dlhydrochtoride, 
0.72 ml (4.8 mmol) of 1.8Klia2ablcydo(5.4.01undec-7-ene and 15 ml of acatonitrile was Healed at reflux for 
18 hours. The suspension was cooled to room temperature, diluted with ether, and refrigerated. The 
resulting sofld was filtered, washed with ethanol and ether, and dried to give the title compound. 
The following compounds were prepared in identical fashion: 

Example a. 7-I3-(endo-amino)-8-azablcydo(3.2.1]a oct-8-yl]-6,8-dIfluon>1-(2,4-dlfluorophenyl]-1,4- 
dlhydro*5-methyl-4-oxo*3*qun{nnecart3oxylic add. 

Exampie b. 7-[3Kendo-amino)-8-a2abicydo{3.^11-oct-^ylh1<ydopropyl-8,8Kliflu 
methyI-4^x(>4-quinoiinecart»»cyiic add. 



10 



Claims 

15 1 . A compound of formula 

R) 0 
I 

25 

or a phanmaceuticaily acceptable acid addition or base salt tiiereof wherein Z Is 
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5 



10 



75 



20 



2S 




M N— 



40 wherein R* is hydrogen, alkyl of from one to four carbon atoms, a cycloalky! of from three to six carbon 
atoms, r' is hydrogen, hydroxyl, alkyi of from one to four carbon atoms, phenyl or phenyl substituted by 
halogen, aikyi or alkoxy, n is an integer of from 0 to 4, Rs and Re are each independently hydrogen, lower 
alkyl or cycioaikyi; 

X is CH, CF. CCI, C8r, N, CCF3. CNHa. CNO2. GR, or COR wherein R is lower alkyi and R is hydrogen or 
45 lower alkyl; 

R3 is lower straight, branched, or cyclic alkyl of from one to three carbon atoms; 

R2 is alkyl of from one to four carbon atoms, vinyl, haloalkyi, hydroxyalkyi of from two to four carbon atoms, 
cycioaikyi of from three to six carbon atoms, phenyl or phenyl substituted by halogen, alkyl, NH2 or OH; 
and 

5Q Ri is hydrogen, aikyi of from one to six carbon atoms, or a cation. 

2. A compound according to Claim 1 . wherein X is CH, CF, CCI or N. 

3. A compound according to Claim 1 . wherein Ra is cyclopropyl. ethyl or 2,4-dlfluorophenyi. 

4. A compound according to Claim 1, wherein R3 methyl, ethyl, isopropyi, or cyclopropyl. 

5. A compound according to Claim 1, wherein Ri is hydrogen or a pharmaceutically acceptable base 
55 salt thereof. 

6. A compound according to Claim 1, wherein Z is 
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R|-N I N— or (CR5R«)a. 
a , N— 

70 

wherein Ri Is hydrogen, methyl or cydopropyl, R' Is hydrogen or methyl, n Is 0, 1. or 2, Rs 
each Independently hydrogen or methyl. 

7. A compound according to Claim 6 wherein Z is selected from the group consisting of: 



T6 
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45 
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/-\ CH3N. 7-" 



CH3 



so HjH 



CH3 



CH3 



v.- 



CH3 J^2 

HEICH3 
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8. A compound according to Claim 1 and selected from the groups consisting of: 
1-cyclopropyl-6,8-difIuoro-1 .4-dihydro-5-mettiyi-4-axo-7-<1*piperazlnyl)*3KMnoIInecartx^ add, 
7-(3-amino-1 -pyrroIidinyiV-l -cyciopropy*-e.8-difluoro-1 .4Klihydro-5-methy l-4-oxo-3^inoiinecarbo)cy lie add, 
1 -cydopropy !-7-{3-[(ethy lamino}methy -pynrolidinyl[-6,8-difluofo-1 .4-dihydro-5-methyl-4-oxo-3- 

5 quinoiinecarboxylic add, 

7-{3-(aminomethyl)-3-metfiyl-1 -pynroiidlnyI-1 -cydopropyl-e,8Kjifluoro-1 ,4-dihydro*methyl-4-oxo-3- 
quindinecarboxylic add. 

1 -cydopropy l-6,&<lifiuoro-1 ,4Kliiiydro-5-methyi-7-[3-methyi-l-plperazinyil-4-oxo-aK?uinolI add, 
1-cyciopropyl-6-fluoro-1 ,4Klihydro-5^ethyl-4-oxo-7-(1-pipera2inyl)-3-quinol!necari)Oxylic add, 
70 1 -cydopropyl-8-fluoro-1 ,4-dlhydro-5^ethyl-7-(3^othyl-1 -piperazinylH-oxo-3-quinoiinecart)oxylic add, 
7-(3*amino-l-pyrroiidinyi)-1-cyciopropyl-6^uoro»1 ,4-dihydro-5-methyM-oxo^uinolinecaitoxylic add, 
7-[3^aminomethyl>^methy 1-1 •pyrroiidinyi]-! -cydopropyl-S-fluoro-l ,4-dihydro-5-metliyl-4-oxo-3- 
quinollnecarboxyflc add, 

8<hioro*1-cyclopropyl-6-fluoro-1 ,4-dihydro-5-methyl-4-oxo-7-<1-pipera2inyi)-3-quinoIinecarlDox^ acid, 
/s 7-(3-amlno-l -pyrrolidlny i)-8Krfi loro-1 • cydopropy l-8-fiuoro-1 .4-diliydro-5-mettTy i-4-oxo-3-quinoiInecart)oxync 
acid, 

1 -ethy l-6,7-dif!uoro-l .4-dlhydro-5-m8thyl-4-oxo-7-<l -piperaziny l)-3-quinolinecarboxy lie add, 
7-(3-amino-1i3ynolidinylH-«thyl"®.fl^*fluoro-l .4-dihydro-5-methyi-4-oxo-3-quinolinecarboxylic acid, 
6*difIuoro-1-(2,4-difiuorophenyl)-1 ,4Klihydro-5Hnethyi-4-oxo-7-{1i5ipera2inyl)4-quinolinecarb^ add, 
20 6,8-dif luoro-1 -<2,4-dif iuoropheny ,4-dihydro-5-methy l-7-<3.5-dimethyl-1 -piperaziny l)-4-oxo-3- 
quinolinecarboxylic add, 

7- (3-amino-1 -py rroIidinyi)-6,8-difiuoro-1 •(2.4-difluoropiienyl>*1 .4-diIiydro-5-methyi-4-oxo-3- 
quinoiinecarboxyiic acid, 

6,8^if luoro-1 .4-dihydro-5-methy l-4-oxo-7-(1 -piperazinylVI -vinyi-3-quinoiin8carboxy lie acid, 
25 6,8Kiif!uoro-1 .4-dihydro-5-methyI-7-{3-methy 1-1 -piperaziny i)-1 -vlnyl-3-qulnoiinecarbo)cy lie add, 

8- fluoro-l-{2,4-difluorophenyIh1,4-diiiydro-5-methyl-4-oxo-7-<1-plpera2inyl)-3-qu^^ add, 

6- f luoro-1 -(2,4-difluoropheny l)-1 .4-ditiydro-5-methy l-7-(3-methyl-1 -piperazlnyl)-4-oxo-3-quinollnecariDOxync 
add, 

• 6-fluoro-1 -{2,4-difluorophenyl)-1 ,4-dihydror5-methyl-7-(3,5tdimethyi-1 -piperazinyiHH3xo-3- 
30 quinoiinecarboxylic add. 

7- (3-amlno-l -pyrrolidiny l)-6-fluoro-1 •(2,4-difIuoropheny l)-1 ,4-dihydro*metiiyT-4-oxo-3-quinoIinecarboxy lie 
acid. 

7-[3-(ethy lamino)methy 1-1 -pyrrolidinyI]-6-f!uoro-1 -(2,4-difluoropiieny i)-1 ,4-dihydro-5-metiiy l-4-oxo-3- 
quinoiinecarboyxlic add, 

35 7-[3-(aminoethy l)-3-m8thy 1-1 -py rrolidlny l-6-fiuoro-1 -(2,4-difluoropiieny i)-1 .4-dihydro-5- methy l-4-oxo-3- 
quinoilnecarboxylic add. and ptiarmaceuticaily acceptable salts thereof. 

9. A compound according to Claim 1 and selected from the group consisting of 1-cyclopropyi-7-<3- 
amino-1-pyn^lidInyl)-6-fluoro-5-methyi-l.4-dihydro-4oxo-1.8-naphthyridlne-3-carboxyn acid ethyl ester and 
1-cyciopropyl-7-(piperazinyl)-6-fluoro-5-methyl-1 .4-dihydro-4-oxo-1 ,8-naphthyridine-3-carboxync add ethyl 

40 ester. 

10. A compound acconjing to Claim 1 named 7-{3-(endo-amino)-d-azabicyclo(3.2.1]oct-8-yl]-8-chloro-1- 
cyclopropy l-6-fiuoro-1 ,4-dihydro-5-methyl-4-oxo-3-quinolinecarboxyllc acid. 

11. A pharmaceutical composition comprising an antlbacterially effective amount of compound accord- 
ing to Claim 1 together with a pharmaceutically acceptable carrier. 

45 12. A method of treating bacterial Infections in mammals which comprises administering to said 
mammal a pharmaceutical composition according to Claim 1 1 . 

13. A process for the preparation of a compound according to Claim 1 which comprises reacting a 
compound of formula 
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wherein L la fluorine or chlorine with an amine conresponding to Z as defined In Daim 1 and. If desired, 
converting the resulting product to a pharmdceuticaUy acceptable acid addition or base salt thereof by 
known means. 

14. A compound named l<ydopropyl-87.8-trifluoro-1,4-dihydro-5-methyl-4K>x(><^ 
5 add ethyl ester. 

15. A compound named 2.3A&'tetraftuoro-6-methytben20ic acid. 

16. A compound named 2,3,4,5-tetrafluoro-8-metiiylbenzoyi chloride. 

17. A compound named etiiyl 3-(M,4,5-tetrafluoro-d^etiTylphenyl>-^-oxo-propanoate. 

18. A compound named ethyl 2-{2,3,4,5-tetrafluoro-6-methyiben2oyih3-ethoxy8crylate. 

io 19, A compound named etiryl 2-(W,4,5-tetrafiuoro-6-methylbenzoyl>-3-cyclopropyiaminoacrylate, 

20. A compound named 2-K2,4.5-trlfluon><J-trim6thyl8ilylphenyi)-4.4-dlmethyl-2-oxazollne. 

21. A compound named 2-K2,4,5-trlfluon>^methyl^methylsilylphenylH.4KJImethyl-2-oxazoli^ 

22. A compound named 2-(2.4,5-trlfiuorophenyi)-4.4Klimetiiyl-2-oxa20ilne. 

23. A process for the preparation of compound of formula 



^ wherein R is allcyl which comprises reacting a pentafluorooxazoline wltti aikyl lithium producing a compound 
of formula 
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followed by acidic hydrolysis. 

24. A process for the preparation of compounds of fonnula 



45 




50 



wherein H is allcyl which comprises 

(a) reacting a compound of formula 
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;xx^ 



with a base and trimethylsily chloride producing a compound of formula 



.X 



(b) reacting that compound with a base and an alkylhalide produdng a compound of formula 

R 



SiMea 



(c) removing the SiMes. and 

(d) hydrolyzing the resulting compound. 

25. A process (or the preparation of compounds of Fbmiula I by 
(a) reacting a compound of formula 



0 0 

Cl^ "N^ ^H"^ 
I 



g 0 



with oxaiyi chloride and dimethytformamtde and quenching with atcohol to produce the conBSponding ester 
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s 




(b) reducing the double bond to produce a compound of formula 



T5 




20 

(c) treating the compound from step (b) with a base, then methyl iodide to produce the alkylated 
compound 



25 




30 i 

(d) reintroducing the double bond and reacting the resulting naphthyridlne with the desired amine by 
as known means. 

26. Use of a compound according to Claims 1 to 10 for the preparation of antibacterial pharmaceuticals. 

27. Process for the preparation of antibacterial pharmaceuticals comprising the incorporation of a 
compound according to Claims 1 to 10 into a phanmaceuticaily acceptable carrier. 
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